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eogm^riQg and engii^ring t^molop^* inte^ed soda] 
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ic lecture* Rowe's mv^tjpuidns iu^^ tfiat wait- 
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t^^thi^Cent^ IBf ^^SM 
rpora data that have b^n dmv^ frpm Mdi^ of 
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aptf f ^^'^''^ g* ^ pmp^A thatd^li with a sf^lfie 
Klen^ on a ^neral !^d, Involviin four to 
^enty to twenty-five ftaTiBcmbeS, 45 ^mpISc 
Biiiitfeiabte det^^^-^Geeraea o ffieggd-^^fe-fgo p 
lie algebra Co Mhsi^ mathemarica I and II and 
that include intermediate and allege algebim and 
is modularizMl into a ona^-cmiit se^^ni in order 
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tion rtt^ while proving to be »st effj^ve. 
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ititutions today. D^aibcd hw are four typ^ of 

ide ^ v^iele for inform^ty and i^Lrmnf . 
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mffot^dm ti^ fame wkm ^ her inMbtou In die 296te, a mvim 
ismm^fnmdm^p^ myAMi'¥fMi^m Sw^TeosJimaiOTCe^^i (now tfie 
~ Uwvtoity^ Hmftto^downtDwn ^mpus) for nt^mig wm not ide^ 

ttea m DJidi eoizms. An as^^omt of mrcdlmnt dbang^ ^tof tm 

y^Ti of {d^m^m t^dng iu^ms A^^ofimsg d^se midtilevd tM$ 
rf^Ad in a M^^y inot^^g mr^nmt ud a hi^ber recmdon of midmts« 

die pnAtemsl&f tii^ J^if €^ ^S&odiX ^o Have diffimi^ wth loe o ^ 
oouti4^ at ^ uniyeraqf lo which tb^ ha^ trutfemd. Th^ probkna of ami- 
tion « p#ym^ md fait aP points on .the^^^mim. Much gf the data 
f^ibr^^ by thm at^ors ^^ore pmuns t^mivsraty p^ple as iveU as to 

^twfeyeac.mlkge^pmonnd^.DMfamM is t^^ofa^ 
imdont varying ratine l€V^^ and towtf tna^CT^^ .r^uiraaenti are all 
d^43^edbereas po^Ue faaj^caj^ tbm Mu^nt who tm^OT tqa^^university. 

Wwd Tfaom^^Q'S chapt^ on a ^stcmadc appoad jo Indtvidu^iz^ 
instruedon foeus^ on t^ndfl^don of gtudtnts and the defining of objee^ 
dves. Tfabmp^n draws upon his own field of economic to dbci^ ways that 
th^ lewung obj^^ves ^tn o^Sme raune matmals for imtruetors md stu^ 

fd^tf^a^ce^pr^yideja^n^ide^fenf^ 

ing e%uainatioQ qt^tions, ud torm a basis for ^t^Uthing oiteria for each 
OTH^t ma. 

^ "A vi^a alternative 
in Bctte Slutiky's '^tematives ID the Studi^ Biology Course.^ Hib course 
is d^ign^ to hdp students understand the structure and fimolon of women's 
bodlai and may be used in lieu of another biol^y f^urar for genetal^n^on- 
orfit, ^\ 

The fiial diapter, by jana Oiaze, dedi widi the psychology of teach- 
-ing yy cho l og y^ Osaze' a chaptdr d€iaib^^^z^ invrator^ that have bem 



found to be helpful to students who feqiiire not only somtf content or oognitive 
feedl^ck from their psychology ^ui^ but also Ipok to the course as a way of 
dealing with diefr owb personal problems and personal issues. 

In addition to th^ teaching ^aptersi Donna SQlman has coropUed a 

bibliography for further mfnmiaf inn RpfriynriK rlfiM h#>i^ ar^ all a^^ilahTi^ 

through the ERIC system. I am' most pateful for the woric of Bonnie Sanchez, 
associate dir^or of Ae ERIC Cle^in^ouse for Junior CoUeg^ at UCLA, 
who fias been jn^t belpfuf on aU ph^^ of this project. Given a short time in 
wfald to put this volu^ toge^r, ^ reipoisji^^ 
^Us and contacts %irith authors and for generally keeping the volume in shape. 

* ^ Florence Bmwer 

Editor 
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Tki scm£i imtwimd inmmwm of ^ 1970s could hmm tf^ 
traditkrud mbdtg of th 1980s. 




, Recent I nriovations in 
Science I nstmction 

johrt J. Holleman 

Impetus in a ^ries of publications in the i960s and 1970s. These articfcs and 
texts focused on the netfds for educational innovations and motivation of stu- 
dent learning. A number of science instructore In community colleges were 
eager to a^opt the new ideas and technological advances to their needs --an 
^ntciist perhaps best evidenced by the more than 350 participants attending 
an Audiotutorial Syitem inference in 1969 > 

As the 1970s progressed j three majpr developments occurred Aat are 
jQOw beginning to bring changes in the methods of science initruction in 
.community coUeps. As science faculties have incre^H their use of m^iilaur 
instruction, they have also developed new approaches to the science labora- 
tory, which best termed the opmiaboraiQ^ and the inmiigatm Wm^iy. 
Another development that J^as emerged from the seventies is the interdisciplin- 
ary approach to f nvironmental studies, which broadens the tradltiond narrow 
disciplinary perspective and leads to a much more complete understanding of 
the environment* 

Interdiiciplinary Dtvtlopmgnto 

* R. A. Dodp reports a statement by the education committee of the/ 

American Institute of Biological Sciences: traditional biology propams ^ 
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rapidly becoming anachronisifis for too large a se^ent of the constituency of 
-higher education" (1976, p, 6). This same conceit has been expressed by Pat- 
tison and Natoli (1977) for geography. Both statements display tl^recognition 
that tra dll3Q nal scieacejn struct ion ten ds to be m ore dr icnted to ihe subdlsci-. 



plines of ipecific fields rather than to b^ader interdisciplinary areas. As 
Dodge notes, the time has come: **tD devise programs that explore biology as it 
pertains to eveq^ cjtizen's life, environment, ment^ and physical health, and 
political decisions" (19f6, p, 7). Dodge's remark can be applied not only to the 
concerns of biologists but also to thpse of many physical scientists. Science 
faculties of numerous comihunity colleges have responded to this issue by pro* 
^cpin^ and/or implementing interdisciplinary environrneotal studies pro* 
grams that pr^H^e this broker perspective to their students. 



^'Human Beings and Their Environments" ^ 

In the fall of 1976j seven science faculty and nine science-related 
administrators fron^leven community colleges convened to dlscwss thejr con- 
cerns about the separateneii of their disciplines as they we^ being taught. The 
participants proposed a pilot program that would bring together faculty fron^ 
V community colleges across the United Statei in an interdisciplinary institute. 
This proposed program developed into "Human^ Beings and Their Ehvirgn- 
ment,** a project funded by the Development in Science Education Division of 
the National Science Foundation. The program was designed to focus on a 
research, laboratory experience Tor ari interdisciplinary group of faculty. 

^ The coflcept of **Human Beinp and Their Environrfient^ was 'unique 
for community colleges from jts inception. As the concept developed out of the 
initial planning meeting, it was determined that the goal of the project was to 

* be the development of interdisciplinary initructional materials in science edu^ 
cation that focused on human beings* impact on their environments. The 
objective was to improve science initruction through the use of the interdisci- 
plinary maienals^ to demonstrate to students the relationship between scientific 
concepts and the results of human actions on their environment. 

^ . _ _ _ _ The project pro develop jnitmcy materials that focAis^ 
nine geographically and environmentally diverse environments.. The areas 
selected had regional and national importance, and each provided a natural 
laborato^ setting. This concept was not new, but the idea of uniting commu* 
nity college faculty at a natural laboratory site iif order to develop instructional 
materials was a novel one. The natural setting provided a basis for the produc* 
tion of more relevant and timely materials. 

The participants in the project were recruited from fiftytone commu- 
nity colleges across the nation. Thirty faculty from twenty-one colleges repre- 
senting eleven disciplines as diverse as anthropology, botany, business history, 
and political science were selected to participate in two field laborato^ insti- 
tutes. By working in in&rdisciplinary groups, participants could consider the 
concerns of regional planning on local, state, amd federal levelSj as well as on 
, the issues of conservation, buslAcss, and recreation. , . 
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'^a first two field laboratory programs were held in the Mojave Desert ^ • 
and in the northern Sierra Nevada of California. TTie general forinat of the ^ 
progranis involved lectures^and field resaarch* These ex^riences provided the ^— — 

_ bagis for the de velopmpnt of the 1 nstruct ion^ jm aterlals gj^^ ^ ^g fej"?-^ > a n 

eflective form^f instruction (Beishir, 1976; Case, 1980; Hechinger, 1976; 
Jenkins, 1977; Johnson and Johnson, 1975), The participants working in 
intardisciplinfflry pvups developed modules in the following major areas: 

1 . Natural history of the environmental site. 

2. Current state of the site environments. 

3. Methods used by human beings to bring about positive or negative 
environmental changes^ ^ 

4. Future prospects and problems of the site. 

5. Development of Mtion strategies that students and citizens can utl> 
lize to protect and improve the environment* 

In addition to the^ major modules on each environmental site, raini'modules 
on smaller and more specific topics were developed by individual participants, 

, reneciing their particular interests. Topics of thAe mini-modules varied from , 
Etream erosion to land use control to damage caused by off-road vehicles. [ 
The modules weri submitted to peld testing With peer and student 

^ reviews, The reviews cited the strength of content* organizations ,and illus- 
trations (slides, diagramSi and tables) as particularly strong elements of the 
modules. .Students indicated the clarity of the modules enabled them to suc- 
cessfully complete the instructional unit. Both student and peer reviews indi- 
cated that the five major modules of both sites would have use in a number of ^ 
science, environmental studi^, and mterdiscipTinS^^uSies'progfM " 

The instructional potential for these materials is great. The major mod- , 
ules can be used together to form a course that focuses on man's eFrecti on dif- 
ferent environments and actions that can be taken tb correct ^gative results. 
When the study of aHr^ine environmental sites is completed, the modules may 
be grouped in a niimbtf of combinations. The nat^l histo^^ modules form a 
logical grouping f4r e^lo^ and environmental stuc^s courses. The modules % _ 
dealing with the current state of the environment^ future problems and pros- ! 

, pecU^ jiid acUon strata ^^fI^? 3^Kpf M^^l^ gnviron- ' 
mental study courses on public policy and the envirortment. The full comple- 
ment of modules can be used m ra^lar science course as supplementary work 
or as independent study options for community college students. 

In addition, Ac major monies can be utilized in citizen-oriented sci- 
ence education programs. The concern that human beings are not as aware of 
their impact bn the environment as they should be will be addressed by these 
modules. The timely nature and ease with which modular concepts can be 
transfeired and adapted to other environmental areas increase the specificity, 
effectiveness, and utility of the modules^ 

^y^ptn Laboratory 

The development of open laboratory programs is ex^nding in com- 
muoity college biological and physicd science courses i^'the use of modules 



and individuaNEed initniction is incfeased, The otgectiva of an open latora* 
tory program is to enable the student to work ^t timai that arc convf nient for 
him. Case (1980) states that the flexibility that students have in scheduling the 
laboratory when the autotutorial approaeh.td instruction is used enables stu- 
dents to ei^roir who imglit not Have l^cause of time constraints! ^he^tudeht 
haj the opportunity to spend as much time in the laboratory, either in one visit 
or visits aver sev^al days, as is necessary to cpriiplete the assignment. 

The way an open laborato^ is structured depends on the individual 
instructor, Jenkins (1977) reports on two geography eourseithat use an elab- 
orate audiovisual- tutorial instructional method. The coursei Involve two 
detailed manuals that direct students through study exercises that involve tape 
cassettes, 35mm slidef, short films, and geographic models. Reeve (1973) has 
daa|loped an open lafioratory program for general education, life science* 
courses ^or non-biolo^ majors that includesawelve assignments, four field 
exercises, and two optional exei^ciscs. Cast (1980) has divided die laboratory 
into fifteen minicoyrsas, each of which includes a study guide, tape cassette, 
35mm slides, lalwratory experiments, optional activity and posttest. Postle- 
ihwait and Russell (1971) have developed an approach structured aroynd a self- 
instructional lemming carreL Their program involves objectiv€Si% programmed 
audio tape, student itudy guides, various forms of visual aids, and relevant 
biological" mate rial6. - ^ 

The material used in the open laboratories varies from course-specific 
materials developed by a single iiy tnucior or group of instructors to commer- 
cially produced materials for broad general courses. The chemistry depart- 
menC at Mefrttt^eDtlegrtniOaidHn 

formal* for large freshman classes for the past five years. Regular labor^tbry 
manuals are used with experiments, and assignments are made for specific 
w«ks. If the student is unable 'to complete the assignment within the time 
specified, times are prdvided for make-up. 

The open laboratory provides students with as much time as necessaiy 
to complete and learn the instructional material presenjed, Numerous studies 
(Baker, 1970; Case, 1980; HdUeman, 1977; Myers, 1977; Sparks arfii* 
Unbehaun, 1971) have investigated the efTectiveness of the open lab^atory 
utilizing an autotutorial or audiovisual approach. In all these studies the stu- 
dents in the open laboratory program achieved as well as or greater than stu- 
dents who were enrolled in a traditional laboratory program. The student*s 
reaction to the openlaboratory programs is positive ^students know they are 
learning and are responsible for their own achievement. 

« 

Invistigafivt Laboratory 

Thofntort-(1972) reports the results of a Commission on Undergradu- 
ate Education in the Biological Sciences panel charged with^esolving the func- 
tion of the instruction^ laboratory in biology. The panel concluded that with 
everything considered, the greatest priority of the l^^ratory should be investi- 



gative* The oBjectives of the investigative labGrf^atoiy should be firtt to under- 
stand the processes by which knowlcdp ot the different dis(;iplines is obtained 
and revised, and second to provide necessa^ experience for students to ' 
develop 'the pr^esscs ascrlted to scientific thinking. 
""^"TnffivHualftt^instfuctio 

tory. Burke (1979) rejKirts on an^ investigative latoratory|in microbiology. 

■ The laboratory was designed around four programmed reslarch projects tlfat 
introduced scientific investigation to the students. With some variation; the 
investigative approach is al^ being used in geology (Sugenti 1977) and geog- 
raphy (Kiester and Kiestir, 1977),^ , 

The investigative laboratoi^, ao matter how structured; has proved fo 
be stimulating to students. The student^teadher relationship is enhanced with 
the investigative laboratoiy approach .^elteacher by the vcry nature of the 
laboratory must be ready to discuss each student's project individually, giving 
guidance andtosistance if necesiary. As Holt has statedi^'The investigative 

' laboratory cari provide the irehiclfe for more informal stydeftt-faculty jpterac- „ 
tlons of Uie iypt increasingly ^^t [by itudentsf (Holt and others, 1969, 
p. 1106). ^ ^ - *^ 

The directions that community college science instruction begart in the 
1970s wiU continue td expand in the 1980s as science faculty recognize that 
newir approach^ to^^en^ instruction do motivate student Iwning, In the 
1970s, the National Science Foundation provided suppyrt to assist faculty in 
redesigning courses and developing new ^ instructional approaches. The 
National Science Foundation has not only been concerned with instructional 
develupiue ii i but al s o wit h-f«uky-^¥€tepfl|ei«Htf^ ^^^ " ber o ming 
increasingly app^nt that faculty development has not kept pace with subject 
matter and instructional development. There are signs that the National Sci--* 
ence Foundation is beginning to realize the need for updating th^ science fac- 
ulty whose primary instnictional responiibility is for lower-division and 
. underpaduate students. If this results in expanded science faculty develop- ' 
ment programs with increased opporpinities for community college faculty 
pailcipationrdie innovations begun in the iS70s will become the accepted 
procedures of the 19803. * . " 
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fio course in the biology curriculum li^as important as introduetpry^or general 
biology, Usu^y It stendi as a prerequisite for idl other ofierinp and, if 
thoughtfully construct^, cm reflect the teaching/leaming style and edupa- 
tional philosoptiy of the department* ^ ' * \ ^ 

At Northampton County Area Communfty CoUege (Pennsylvania), 
general bSology is a one-semester offering that focuses o/basic and tmditional 
subjM mattaf areas, llie tart md laboratory manualsUre prime impor- 
twee sincae aU else (lows tiirectly or indirectly frdm them\ Classroom aessions 

I^IST U^T^SpT^^lmff e^^ deriwnscm- 
tjons. Laboratory wignmints paitdlel lectures an^t forjme most part, are of 
the standi or i^ditwn^ variety, illustrating basic principles as well as famU- 
iarizing ^dents with the todls md organisms upon which the study of biology 
is groun^^* In fonnp then, one would readily condude that the course struc- ^ 
turn is unremai^^lei However, this absence of flamboyance is not an inci- 
dentd occurren^* Before this pro^m wis adopted, sever^ liss traditional 
approach^p' induding Purtlue*s very fine autottitorial method, , werr thor- 

*ou^y Inv^ptrf and reject Al, not bemuse they were ineffective but 
be^u^ th^*we^ corapatiWe with departmental philosophy than the 
mo^ gtanriarri approaA. "TOs gehezml biology fonnat has proven satisfactory 
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for thi past eight yeitfs, duruig which time the couri€ has undergone constant^ 
updating and modiricatjon. In fact, the ease with which the tradition^ 
arrangement lends itiel£ to ^terattons has proven tp be one of iti greatest 
strengths. ^ j 

M\an individual eihphasis an^style. As a ^suh, while topical areas are flxed, 
stjiBents in different sections of the course are treated to'^ ifferent approach^ 
aependent upon which instructor they choo^* Department faculty also benefit, 
from each gthert^rengthi andftubject matter e^y^rtii^y coming together on 
a ragular basis to d^uss the coune. The product of this sharing and flne tun^ 
ing is an efrtctive course that has demonstrated resilience and adaptability in 
demanding' situations. , > ^ ^ ^ 

The most notable of tha^ adaptations are a remedial science coune* 
"Understanding Living ThingSp" and an at-home version of general btoto^. 
The former gives students with^mited or no sclentifid background an oppor-. 
tunity to learn how to learn, while the latter brinp ev^iy thing except campus 
climate to students who are unable to attend regular in-school sessi5ns, 

i "fhe idea of cNating a remedy sconce cSum at Northampton sur^ ^ 
fac^ in the early 1970s as a result of a lengthy in-depth review of the entire 
curriculum. Among other thinp it was concluded that^e remedial orHevel^ 
opmental program needed subitantial revamping. In addition to theperenhiiQ 

Students decide not to y^e them?) and whether an op^-daor institutio^ 
should allow students to oyp^s remediation and give them the right,^ f^if 
they ib choose, a conceni emerged for wholly remediating the student. jr 

i Proponents of this holistrc approach arpied that studenl3|4ieed help in 
more than bi&ic reading, wridng, and mathematics] and sugglsted that the , 
science areas j^sented a particularly difTicult hurdle for the poorly prepared 
or slower leaAer. Tliey also tnsi^^ that if the Institution .wuited to increase 
the chances that students forced into remediation would elect to stay with the 
"process long^ endjjgfr^^ 

would have to be made available to them^ Otherwise » remedial students would 
be likely to take regular credit couises while they leam^ to read, write, and 
do mathematics^ an approach that could Cuni the op^ door into a revolving 
one. % - , 

The holiits won the day but their victory w^ ihort l[yed* A develop- 
mental science coui^, described below, was developed but^as ofTered only 
once. Its demise was due to a change in biology peisonnel and p lack of institu^ 
tional commitment to this approach to remediation. 

In 1979, during another curricular housecleaninf, the rem^ial sctence 
course was nearly remov^ from the'catalo^e because i^ had not been taught 
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for'pfvpral yeai^iVery recently ^AoWever, intercut in all forms of remediaijton 
has Wgun anew. Sometime Ijetorf tHa final C^megic Report (Scully, 1980) 
heralUcd the cpmin| of hard times for higher Wucation, this institutioii had 
evidence th#t%iany. mory ol itJi^jphtj vfould be wr^ng to college with 
^wfy"tfefrntTp 

bers oftagbfeen- to twenty-lwi^year'Oldsan^^Wpyblic confiflen^ edu- 
cation com^und the pmblem. Ai the cpffimissron noted, when faced with ^ 
these conditionl-some coUe|es mi^ht do anything tp cdtrf student favot, ^ 
indudirty lowering thei| atlndards. F&ing threats fta^riscal well-being 
curriculair intepity and** at the same {ime, wiping tofserveftfie nce^i 6NKff 

Jevelopmenial^ studfifit, Northamplon County Area Compiunity ^College , 
kCACC) has i^sembled a task fcfrCeto study the matter. The resurrection of 
remedial seience 'may be one way to cope with the problem. ^ 

One of the tfuly beaulifuraspects of being a/t^cher of basic biology ii 
ihaiAthe facts and prihciplei that comprise the subj^f iflattcr cai^bc learned 
and understood by pr^etidWly evefyone. The only things that the teacher must . 
' be conccfned a^iit al^ that the level of insftrrfctiQn is compatible with the level 
of stu(Jej^ 'sophistication, ^d that the iniCructionid proces|iproduces desired 
outcomes. This ajnocbic ^urc made biolo^ jh^Ioficd discipline upon 
.which to buDd remedial scmrtce. Th e exg ten^e of a solid introdu^tory'Ievel 
.course in the cmlit currtculum made^^e tasK infinitely more simple. 

' Based upon institutiohrwlde deliberationSi it was clear that the goals ' 
(mi the new coursa wddld have to be difWFent frora thoie qne finds in*the usual 
biology cour& While facts and principles would fi^rm the»bulk of what was 
— taiigfatV the trA -ptttpo3e^i»-CQ^ <^ If am- 

With thLrin mind-'ieveral goals were establisHed. ^ 

V. improve th^student*s ability to read and comprehend basic sei- 
* I entific wrilingf . * -. ^ , 

a" To improve the student*s ability to write, placing special emphasis 
^ / on scientific i^ajerial and style. ^ > 
^ 3 •ToN^evelop within the student \he k^vledge that success in basic 
' sdence ts n» less attaniable than iins m any legitimate college-level 

Sjibject. - 
" "^^ i£ T entry into repilar conege-Ievel 

^ science courses, ^ 

The time allotted for completing most assignments was lengthened and 

• more hands-on^exp^riences were provided. Othen|ise instructional objectives 
. dcvelo^d for each lecture and labDratop^*iss|gnment were remarkably similar 

to t^osa employed in the credit course; onfy die^^iode of presentation- was 

* altered. A Brief comparison between the regular and remedial courses will 
illustrate thfe simil^jty. ^ ^ 

T^uSi It was in the latoratory format that the new course made its only 
major instructiqnad departure from, the standard version. The decision^ use 
mun it^lf asihe lab was made in the hope that these fledgling scientists would 
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. T^hl^ 1« Com'parisoo of Rapilak^ and Remedi^ Biology Coursci 



Undifstrndrng Living Tilings 



Instruction^ 

/ 

Coune Credits 



,15 w€ckg/75 houn _ 

Lab/Lecture ^pli^ Flexible 



4 creditij Hraited > 
*• " , applicabLlity toward 

^ ^ graduation requirements. 

^ Text , \ ^ Keeton* Wiliiam T, 

^ (2nd ed,) (New York: 

^'Norton. 1973). [ 

f ^ T^jrf Assignmer^ ^Part 1 : Ecology, 

7 (3 to 4 we^ks ppr topic) The Divenity of ^ 

* ' Life ^ 

^'z ^ Part 2:* Organisms— 
Structure ahd 

* , ^ Punttion 

" \ Part i: Cells, Structure 

^ pncrFunction 

' ' ^ Part 4* Evolution (Limited 

* . * Study of Genetics) 



3 hoim L^cture/2 hours 

per week 

4 credits^ applicable towafd 
all degrees. 



(sanie} 



Part 1: Chemistry— 

V CeHular Structure 

and Function, 

Energy Transform 

rr^tions 
Part '2: Organisnil 
Pirt 3: Oenetics and 
f Evolution 
Part 4: Ecology, 

THe Qiversity of 

Life 



^'Testi 



Laboratory Exercises 



> 



' 4*^4 Lecture Tests (essay); 
10 Lab ^iizzes (objective). 



80 percent of the labora- ' 
tory cofiduct^ in the field 
with emphasis on experi' 
encing p^encmena then 
communrcating about ^ 
them. The remaining 20 
percenf fikcn^l^n the ~ 
regular laboratoiy (micro* * 
f techniques rtaxonomy, 
'^dissection, phyiiolo^). 



4 Lecture Testi (fiiostly 
objective); 16 Lab Quizzes 
ctive). 



15 exerciieSi 9 taften from 
Keeton and others, 1970. 



come to sa^ the study ofAiolo^ in the broadest possible perspective, thereby 
. Increaaing the likelihood that each student would develop an afrrnity for and 
interest in the subject matter dirough his or her own experiencei. A typical 
laboratory day would involve a trip to a local nature sanctuary or a stroll 
ihrough the woods and cornfields that surround the campus. Later, or on days 
when the weather would not- permit outside work* materials that had been 
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pthered and claimed would becoraVthe subject of more rigorQUS scientifiG^^^ 
inveitigation indoors. , ' 

For ine, as the developer and instructor ofnha course, it was m 
_fftpmelY pleasan t profe ssion^ly rewardtngfx^ri€^^ Unfortunatel y^ it 
was not taught often enough to know if it could accomplish dl of its goal?. ' 

AUHomm Ltaming # 

For many j^ple, t^e only thing in* the way ^f getting an education ii 
their inability tp cwme to the fomal das^s\ Possefsing the ability and deiire to 
lOTTij they need only find a way to have the educational process bro^ht to 
them. ColTeges and univeraties have trmditiondly' either turned these appli- 
cuta i^ay or offered correspondent courses for, them. But ^ince such corre- 
spondence course typic^y do not car^ regular college credit, they arc not sat- 
kfactory altematives. The extended coUege concept*came into being to dver^ 
come this drawback and to allow scHools to capitalize orf th© growing appeal of ' 
^^ia ^ formd instruction^ tooli (witness the plethora of newspaper- and tel* 
evision-based courses for credit that have surfaced during the past decade). 

In 1972, Northampton received a federd grant to assist the coUege in 
its efforts to construct a program of learning that could le^d to^an associate 
degree (sixty credit hours) for students who were unaBle to come to the cam- 
pus. The primary target populations were tb be homemajkers, handicapped 
individualst prison inm|jes, and Aose living at or beyond the normal service 
boundaries of the campuj. Since that timej the college has established satellite 
c^puaes to accommodffilhYT^t'grQirpTbunh 
mcnts has stiU made the scheduling of science courses impractical, , 

' The conversion oT on-campus offerinp to an at-homa mode took place 
over a span of several ycaii and was accomplished with varying degrees of dif* 
^culty. In most cases faculty simply wrote study guides that paralleled texts 
^ and other reading asii^ments and mailed these to the studept along widi 
information ^plaining Ae logistics of handling testing, p'ading, ^d periodic 
consultation. Other instructors chose to make more ^elaborate changes in 
coui^ format J but theln t^k was a straightforward one compared to that 
undertidcen by the biology department. 

Insofar as c^uld be determined, no institution in the nation had devel-^ 
oped a laboratory science course that students could do entirely at home. 
Indeed, ^me faculty suspected mat it could not be done, at jcast not with any 
degree of integrity .'In the end, it was faculty confidence in the strength of the 
general biology cour^ that led to the decision to try to develop this coui^. 

Gene^ Biolo^ at Home* Anyone who has taught or merely taken 
an introcluctoiy-level college biology courtc can testify to its logistical or tacti* 
cal complexity. I^ie subject matter is not that difTicult, but the language fre* 
quently presents serious barrier to understanding. The essential tools of the 
trade are familiar CTOUgh to most beginning stifidents, but their proper use is 
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often difficulfto convey because rnany have misleamcd techniques or learned 
them in ways that are unacceptable to the current course instructor. Han^uti 
aboundi and these, as well ai directions fpr carrying out laboratory or fading 
^signments, seem to require constant modification or clarification. More- 
ovcrr^ifud^rils^waJif^and need frequ 

should.. These problems of tactical complexity and communication were mag' 
nified as we developed ^course to be learned without a teacher present, i4nd 
the task of:transporting the laboratory to the learner seemed insurmountable. 
Before attacking logistica] and latoratory problemSi certain givens were 
agreed upon. Fi^t, if after deviling the best course possible, the department 
did not agree that it was as rigorous and thorough as the on^campus versjon, 
then it would not be implemented. This did not mean that both courses would 
contain exactly the same learning experiences (obviously they could not), but 
rather that the at-home variety would be/of su^icient quality to withstand care* 
ful peer review. Secondi the grading system would the sa_me for toth courses. 

, Not only would a 90 percent performance earn a gmde of 'A," 80 percent a grade 
of and so forth, but perform^ce on the laboratory j^rtion of the q^rse 
would c6n§titute one half of the total course grade. Third, since no present 
member of the faculty had the time or inclination to undertake the entire project, 
a master^i dbgree^prepared biologist would be hired to do the basic planning 
and wrfttTfJ and I, as department ^airman, would serve as project supervisor, 
^ The fir^t order of business for the new stafT member was to review the 
entire general biology course from the perspective of one who had had no pre- 
vious exposure to it. To the furthest extent possible g this course review was 

" ai^o mtended to simtriate the eonditfon^'^of'ihc ^t-Hoirie ^tudenti i^^s^ft result i 
chapter-by-chapter piides were written and the course syllabus was expanded. 
Directions were made explicit as practical^ and any faculty depar^res from 
or disagreements with textual material were^so noted, (For example, one could 
no longer, afTord to wait until a model of a sodium-potassium pump cameXip in 
class to explain that many of the aspects of the model had been clarified since 
the printing of the text.) This information had to included in the study 
guide so that the at-home student would not panic or get tegged down in a less 
than crucial concept 

- ^ The re vie w exe rcise revealed ah b the r nti poft an t ajpect of at - Kb me 
teaching, one that has resulted in improved teaching bn^campus, as well. In 
attempting to be as clears possible, the developers found that they wer^ elim- 
inating other barriers to student learning. By forcing the issue of telling at^ 
home students exactly what was expected%of themj the syllabus and related 
materials were stripped of faculty doubletalk to reveal the mindset of the 
teacher. This element of learnings finding out the mstructQ^s a^i position 
regau^ing the course and the student — has long been recognized by students 
as a key to success in higher education. 

Study Gutde^ The combination syllabus/study guide has emerged as a 

-^ide^maq^ned, double*spaced, fifty-page document dealing principally with 
the lecture portion of the course (for a copy contact this writer). Its content is 



litUe more than a refined yeraion of my. lecture notes: key words and CQncepts 
from each leading ajslgnroent diat, when cOTdensad and scrawl^ on the 
blackboard prior to a givan lecturCt help to alleviate the student complaint of 
being unable to teU whemhe *impopani'* material leaves off and the SvUd tm- 

ngCTti^'be^ nr- - "-""^^ ^ — 

Lmj^ratory. Without question, the laboratory ^rtion of the course 
presents the greatest chdlenge* Wot only did the directions have to be 
and nearly foolprTOfbut exefci^s also had to be capable of being done outside 
the fomal labsratory and in-^e absence of the instnictor. 

Predictably, the development^ process began with" what dready' 
existed, the on-campus ^nerd'biolo^ laboratory exercises. The fmished 
product, a sixty-one-page laboratory romu^^ makes^,extensive use of illustra- 
tions, tableSj md readinp found in the text. Each of the fifteen exercises has 

' been fieldjtested, and aU but three havej^cen ^en wholly far in part from the 
regular course. A list of the Ikboraiory tides rcveds their corapatibility with' 
most freshman^level biology offerinp: 

^ • The Microscope . - * ^ 

• Microtechniques 

• p^ and Enzyrne Activity 

• Dipstivc System of the Fetal Pig 

• R^piratory Systei? of ^e Fetal Pig 

• Urogenit^ System of the Fetd Pig 

• Human Physiology I ^ ' ^ 

• Humfn Physiology II 

m ^mahybrid ^qd D ihyhrid Crosgeg— Genetic Crosses * 

• Population Dynamics 

• T^onomy and Classification ' ' 

• Lower Plants ^ , 

• Mold Growth , ' 

• Higher Plants 
^ Nature Study 

Laboratory Msignmentft^dosely ^iparallel those In tte text md students m 
required to maintain4 record of the work they have'ld&hc* By carefuUy con- 
structing Aesel A requirements and by tying qui? questions to the woric that 
students perform, the possibility that «tudenti might not do the work thexn- 
selves has been minimized (for instance, dissections must be presented to the 
evaluator, and questions or return demonstrations on the actual dissecti^ 
process are part of the testing procedure)* 

Laboratory Kit, Each enroUee in the at-home general biology cour^ 
receives a laboratory in kit form. This kit was valued at 1225 when assembled 
in J975, most of which went for the microscope and carrying case. In addition, 
students are frequenUy told to supply common household items. TTiey are ^so 
directed to use their own anatomy and physiolo^ to illustrate a variety of phe- 
nomena. 

TTie course has worked su^risingly well. It has fulfilled the needs of 
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Table 2» Supplies for At^Home GeneriU Biology J^mbormtory 

Microscope • ^ Dissecting Tray 

Microscope Carrying Cisc 1 ^olyglove 

jjide Boic (Pla st ir)^ ^ 2 Pieces Si ring ' 

CBfiink^SIi'Ses J^Tripotf"Wignrfier 

i Spiro^a Conjugation , 1 Test Tui^e^Stand ^ 

1 Human Blood Smear 10 Test Tubes 

1 Fem PrDthallus - ^ '7 Mouth Pi^ttes (Sterile) 

I Sort Envelopes , ^ * 

I Mois Gametophyte 1. Dissecting Needles (12) • ^ 

1 Mixed Diatoms Eye Droppers (3) 

! Moss Capsule ^ 2, Dry Yeast - 

Kodachrome Slide Series 3,^ Nutrient' Broth (in foil) 

18 Fetal Pig Sjides 4, Sterile Lancets (2) 

Reagcnti (Liquid) ^ ^Alcohd Fads (2) 

12 ml. ,IN HCL 5. PTC CTaste) P^per (6 strips) 

12 ml. .IN NaOH , 6. Lens Paper (12 pieces) 

10 ml. Wright's Stain " Cover Classes (slips) I packet 

10 ml, iodine Stain 7. Manganese Dioxide or Iron Filinp j[in foil) 

6 ml. Universal Indicator 8,' Eye Chart with Directions 

DUsectii^g Kit . ^ ^ . . * 

Scalpel 

' Blunt Probe (Metal) 

Rider t ^ . 

Eye Dropper 

Seizors ' \ ■ <^ 

Teasing NeedJe 

Forceps 

; Fetal Ptg : ^ ^ 



the students and the quality requircmenti of the faculty and, in the process, 
has brought about improvements in the re^lar biology course. One aspect of 
the implementation pha^ that has helped induce problems is that most stu- 
dents have been able tO'^ome to campus every four weeks to take the required 
tests and quizzes and to turn in laboratory ^ignments. "nioie who could not 
come to the school have. been tested by professionals in their local ai^as, and 
priioperi . have been ^visite d , by courie initructors. Regularly schedule teler 
phone tt>nversatlons with the instructor take the place of office hours; emer- 
gencies, too, are handled by phone ^ 

^herc is little question that, given the choice of on-campus or at-home 
study, all faculty and most students would select the former,^ if for no other 
reason than the stimulation that classroom interaction provides. Still, for those 
who have no such alternative, the at-home gener J biolo^ course has proven 
to be a more than latlsfactoiy substitute, # 



Summary 



Once the format and style of the basic biology course have been estab- 
lished and agreed upon by the department, it can be used as a point of depar- 



' tm for Im smvm^rail vtnnira* ^apt^ hai d^erlbd two 
tmd^Q^p. Tb^ fim ms a rm^^ idmee ^tol^r) »tiU^ ^ 

fUi^te^mdaig li^nng ^Unp.* In mum, dtevd^mratal tadeots wart 

_ jjgif^j^fi^ btej^y ewrsesr 

^I nff^gd of pla^g p^mary ampha^ on learmng the dlidpUnep howaverg 

ussd ©Epmrara tD aid th^ in Impi^ving €ocrauiu^ion jddOs. I 
. b^eve t fat Gomw^ lite r^did adsQoe mi^t d^east actridoa r^i of 
■.^ wp jt ^ m ffly j^^ :^^ " frg same ^ne^Mp jarffatioBS ngto 
lower ttandard^p^s^^ to majjffltrt mroUmmU^ 

f Tte miadra of ooiuw mne in ^ form of a general 

bi^gyj^^^^^ring Aat can hm eompleted wt home* He leAure pordon b 
idrtuaDy idsnd^ to diat f^nd in ^e on-eimpua vmion» exc^t th^ Ae 
enrolls ii pmM&i mtb a ^re^y ^^and^ eotina syOabus and a chi^ttr^by* 
' ehi^er ttudy gtilji^ Tbmfibmn b^ratory asaignmenti d^dy paraUel those 

uig ^e 5^^^^ ^wpment and iupplies. 



fteton, W. T.p md Bkkp m Am Lshmisiy. New Yori^: Norton, 1970. 



L^^S. OWm is jfapi ofdlM ImlA md momii pfy/mgr 
ef bbUff ^ NortfmipiQn Cqv^ Arm Cmmmity CoUigi, 
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Ceiimm Ae Meal ^f&etims §f mmsg mid lAf 
mmm j^i^m ts imA ^^lmd 



^eeision Making 

J oan G^Greager- 



Ethical d^lsien miking ran and sbould taught in sdenea clasiei« In ^ 
pi^7so€n^ teajSere mi^t faave^^^ that was to teai saen^^ 

^n^pts, farti, and method. Today /many men^ tmhars rmgni^ ttot 
they muit help studoitt l^m to make d^Uions about tbt mes of sden^ and 
^technol ofv. How has this come about? 



Pint, pur knowledge of sdin^ has h&m expuding and^condnu^ to 
eicpand at an €?^nenttal imta. LO^wiset tec^olopes based on sdentifie di^ 
mvm^ have pown at a ttemandous rate. Many new pmib^dS octat for 
^HbwAie:xn^iit^^ 

S^nd, many of thria tedmolop^ ^aae into before Aeir etbi^ 
impUc^ons had been fuQy ei^Iored^ We be^u using Ufa^iupport systeff^ in 
m^cri toerg e^^ tefort we had determmed ^e conditions under wUdi %¥e 
ml^t be jiwtifled in ^uUSy the ^ig** We lmplementS3 ^ustraJ t^fiiolo* 
before we had ^termin^ dieir etf<^ on the envirotunint. And we ron- 
tinuedt to use energy supplies and natural raourm at inoeasihg rat^ before 
MiE hid ^mldered the ^nsequeae^ of their depletion. - fr. 

Yfit dierefore toow that citizens^ r^^dm of whether t^ Mve 
chosen ^&n^rdat^ qy^en» will be £md wi^ political add per^nd 
sions about the us^ of sden^ and technology. Some wBl ^rve on civic mm^ 
mitten brlold public aU wUl vote on issu^ involving idenc^ andl^^ 



fafTiHliiNi HQ of l^dL In ttTO»%ommum^ tt»D^^ itudmtt muning to 

tte h^th p^t^doDS wffl Q^ri to mate 

win be with ^^uiou ^out epvirMmantal qtnlityi mnmri^mn 
and d^fd^mrat of new tecUidc^ai to provide 



vilu^ Bnd learn to tmkm etbi^ dedsions. Ttit rra^inder of thb article wffl 
^{^atn ii^ne of the ^mM^ tmdsmg methods and provUb ^Eim^es of 
their uje, S 

Approadm to fk^Mt^ itiiiail De^on MaU^ m 

_^ ^Oiii^^t~jap pgi jj iLhg ^TO 
d^jfi^tion, drasoo-naaking nme^^s aj^ limt^don. Tbaie i^^o^dbei 
are int^n^d to offer ^dmU a to consid^ ^ ^n ative iolutions to prol> 
^^m^^^^^^mB^Jf ^So^^} cFp^^ feai^ iin thiuT own vilutM^rTb^ methocb 
do not teD studenu what Aeir valu^ should be n^ do th^ aUow inayfuetm to 
mdoctriiwe their ftudenU wi^ their ovm values. 



metbf^ of helping students to conscioudy think about and choose their own 
valu^. R^hi ( 1 966) ODntends th^t gtM diveraty ^dsts among p^ple in the 
-darity ^ their valim*^ine toow what ti^ have to p^to sccie^^uid what 
^Mt^to get put oftheir liv^. Uve their lives with enthusiasm^ pur" 
ad pride. They wm thinp about society that n^ changing, but they go 
about fostering th^ change in positive and instructive waysp Others seem 
not to know what th^ wmt or wh^ they can contribute. Hey ochibit apa- 

thy, ^n^^^'"ty. ^ri inrnr^***^^^ Th^ may be Bftrgmgly eenfomiiflg 



extremely non^nforming to the Wmviors of the rest of sc^ety. The former 
fik^e clearly ,deflnd v^ues; the latter noay suffer from a'confusion of values, 
llie te^niques of values darification devdoped by RathSp Harmin, 
and Simon on (ieiritudES of Iww 

the values they hold. From ^eir studies, we deflne a value m something 
that is important in human existence and that meets the following criteria: 
. „ _ ..1 * .Chasing i^ly =LvaIues muit^bf ch^ the iadividual to„te i. 
really valued. * 

2. Chwsing from among altematives^ alternatives must be availabre 
to make a free'choice, 

3. Choodng ^ter thoughtful consideration of the consequences of e^di 
alternative -^careful and intelligent weighing of consemiences must 
repine impulsiveness if true values are to emerge* f 

4 . Poring and die rirfiing^choi^ result in values we are pleased to 
hold. ^ 
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5* i^inmg— waotoffito to 

Tlie ^^u£t^ rale ta y^amd^^Mkm m fb^ ^msomn to s^^to 
tftM t tc j ftff a %vfai^^^^^^ dari&itiDa « ote pla^ to raOTMft stotott to 
^^toe^ cmeqpnim of iJt^aa tfTO/anA to 



ntuaAw m veUm dariftf^cm can oerar is the 



.^bkal in^di^fons. nt*^ pve j^eamplt^ daay of ^pli^t^ ©f 
tdm^ tfirt have M to dtoMf .lite tllMg maintainin g of TOvi* 



-SI far^^SMi^icew^^uAniufiwrt^ 
frpfn thr franffiT**«win c^ntrnt to addf^ th^ iwig^ ^ 

To wowagefiudratt to ©smiM the ©□nse^^ 
yjwy te pmrnt iime dtmaativ^ far ttoa to €onsito and to ritow 

^OT to sugg« blber altCTnitives. For TOun^e, in a unit on factOT that con- 
trcd^uli^n sise, %ve au^ praent tha^idma vwA the foUgwing stat^ 
^mt frojo TgtuffiM (abou t 200 ad. )i strgn g ^t wittM is die vast popu- 
l^n of t^ to whii we « a burd^ ^ she swcdy em pw^de lor 

nOTn^^rWTOrteBMrtlpnwrframT^^ 
equacy are heaid by all. He scour^ p^^ence^ famint; war, md ^th- 
quato have mm to be ff|M^ as a bluing to overCTOwde^nations, sin^ 
thry»veto pnuie away the Itunmant ^wth of the humu race" (in Hariin, 



1964, pp, 22-23jrThb statement ^oulSWimmM^^^^i 
gim^r^ dass diseuMiom 

1* Wbrt do^ this JtatemCTt imply about the value of hum» life? 
_ —.^^^^ll^^jg^^jtafee^ compagewiA4oda^ ijnrif^^nding ^rf_the_ 
favors t^ control ^pulatioo si^ in natunJ cCTiystems? 
3. WhatahOTattv^tooiWttophes arethefitoo^^ 
lation? 

^WEffi^atefiSttiv^ — ~ - ^~ 

5, How do your actiomr reflect your valu^? 
The pur^e of thta activity is to enid^le the studenu to consider alte^ 
Drives and m^ tadividual <4oiM. Insmictors may praj^e any amount of 
liendfic information^ they may evCT w^rtm valu^ if ituSnti want to toow 
thmt i^ttuctort viewi. Howler, it is im^rtant to reco^l^ that if the stu- 
denu m to arrive at ^p o%vn careftmy ttou^t out yalu^, they must not feel 



Mi^ blira^m adb *How db you in acdv^P One 

asiir^is yoti do sot ^ yM ^mply aO^ a ^rtwo 

the total p^de for tsom^^^^te a^vicy. Ckariy, om AouU h^^^ui^ 
^oieef ^a^te^Ae g^^TO^^ • - / •■ ■ . •. .'^ 

%rtth a m^bod for eoutdmng altemattvfs and makiag a cfeto of ^ 
ahmy^e^ to ia^i dkdno^ in lev^^ valuai may be 

/^/Deiormlung^po^&feeotOT^oF^on. V V^^ 

3. Siting ibm valu^ w mor^ judgments invol^d in each course of 
action. 

4^ Rank^rdeivig the vdum^. 



ing^L^^ 

Kiefli^ (1979) momm^^ the case mdy approad as a ymy to t^ch 
" ^ jtadsi& to^^tseittBi^tot We wffl sdm for ow OTe mdy die t^e of irege^^ 
table prpteins; we wQ bepn by stating our probim m a qu^tion: Should 
humans in an affluent mmby be r^uiied to ^^n thejr proteins frdSR vege^ 
ta^ «ouim?-Iii ar cwiie Jn chemis^-or-blj^ogy^the te^&or{^ and^ 
how they are by li^g orpmlsms mt^t mse. The Instructor might pro- 
vide stu^^te i/^di informition on ^ vmous t^m of ir^o adds in proteins 

fmm Hiffrrpnt w^ift^ anri nn fV^ kjpri and aifynint nf piyttem it^fad by the 

hu man b ody. Indud^ in this information %vould be the fie^ that humans can 

nlHiiHj|||ll \\\\\\\\ nh Mm y im \ <l limn in |n I ilili jimii ii \\\\ \ \ mil ilii ii 

p]$m Ijps demand on ^e ^system in wfaJch diey live. (See LappI, 1971,^^ 
more mfonnmtion on ve^t^Ie proteins.) \ 

Now that w e _have our problem deariy stat g d, we muir hi t M pc^ible 
a>urses of action. The tenden^ is to answer the question wiUi a simple yes or 
ho, 'but students should be encourage to consider a variety of pd^tbiliti^. 
For example, Mdents might propose timt i^rtain grou^ of people ob»jn prch 
:telm from vegetib!^ or ih^ a^^^ 
ofthe jime. 

AVhen several muim of^rtion have teen proposed « aO v^ues that bear 
on ^ch ^une of action should be listed^ Listing diese in writing helps to dar- 
ify the thinldng ^MUt them. For example^ for the altemativ^^^t ml Humans 
should obtain proteins from vegetables, we mi^t list the foraud^values: (1) 
ri^ts of the individual do not include the rig^t to eat animd proteins unless aU 
humans c^ eat animal proteins; (2) miety h^ the right to parent some ^o- 
pie who can aflbitl animal proteini from ransumtng them If aU citizens cannot 
aflbrd them; (3) dismmination apunst any group of citizens is unethical; and 
(4) enforcing rules to ^use people to consume vcgetAle proteins would 
r^ulre oq^enditur^ of ti« money that might be betler spent lor other pur- 
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ft ii an a^i^^lDpcnnQt €ffi£ijmmt. ta fcrt, w d^br ^ 

ordm md^ uafartuM^y, to m^tod «rrmtiy eaw to provide ^^i^ 
Itit^ by wfaiA titaira^^ug be d^SL 

gi^^oii for ^^^g^tm be offaed* SciiriMB mi^ ade 
Amadv^ whe4^ tfa^ edbU Im^with a de^on bm^ on my pai^tdar 
vdue m^tmM^W&t miMm^t-ymiM Am mi^mi ^mfortable Uvmg in a 
sodaty Aat previ^t^ peo^ frraa ^mg uiiSi^pfotdn? ^wdtf mettod fi^ 

Aerd prin^fe to aS p^^ la aD tim^ (for ^^m^ » tibi prioople 

that diiCTmiJ^on a^amrt any poup of b u^^^ und^ any dr- 

"^rtim^M£^)rnn^7l^e"nii^ Ae'^fac^te of ^©p<3^aw 
We ^uld diM diti^yefe^Ie prmdni hanns no one^d that it mak^ 
protein av^able w motn ^^le. The gi^er tte niwnber of p^ple Wprf, 
" die^ffMW-tfae'^^i^rtionate — — — ^—^^^^^^ 

Onee ih^ guidd^^ h^i^ Wen to raiAfOrder valu^, some alter- 
native win have W^er Tanidnp Am oAOTrTbe dtemattveAvsth die most 
F ^ttifi.rf vflh if f T nfg^^ t ^ »^ "'^ ^osem If. the probtai is one of i ndi^ 



vidual ehoto— one penorfs decision to eat or not to ^t vepteble proteins-- 
the technique mi^rbe concluded at this pomt. However, more dan one ^ler- 
native may have^Wj^y nmkrf values, thOTfore nec^^tMing a chos^ raong 
th^ values. The individual murt a^uire further infbrnMioa about the issue 

Juate ra^ngs u ntil the or he can amve at an' acceptable choi ce. 

This technique can be npmded to poup decisions or policy malMgi 
For ^cample, die i^e of who cm vegetaWe protein under what drcum^ \ 
stanM ms^t be addmsed by a govemmenuil bcKly. Decision makers would 
:riB^f^^fi^^it^^lMasMsuf Off A^^^ 
values implied by ^di dedsion. Individuals in the poup who oppo^ society^s 
dictating ttn* some people cannot have animal proteins unless aU ^n have 
them mi^t affl^ t hat mverf member of soc iety A ould be lim ited to a specified 
^amwat ofwim^l protein over a iiven ^nSi of tflnS TTie ^upmigW use a~^ 
balan^ for wdghing hi^y ituiked vdues for each Jtemative to arrive 
at the ielection of one altem^ive that acasmmodia^ the greats number of 
hi^y ranked valu^ for the greats number of iwmberi of the pwp« 

Students, in turn, could be asked to form onaD committw of from five 
to ievra individuals. Each committ^ would the decision-makmg.tecbj; 
nlque to arrive S die most ac^pt^e altemauve on a given issue, A generd 
f^}mmm HT^igiiftfi nf the pfoposats oi eaA group might als6 be la^- 
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t^l^m^MT t^a^TM tmte£^ The GaObwtQg w^^, id^p^ from 



has mal s^u^^oo^ to tte M^na, It sbsidd addrai as muf ttsay 
a§Mnte In^^ talmB mi Aoidd make i@e ^s^ratific mformwoQ ud 

fim dmuhdos teAj^[U^, Aejr mi^t aiJ^d lo ^^gQ pmulatioiis, pefliaps 
cf a dd^L^ mnmicttt nmdagt a mmd^ of ^ dty ceun^, or evea a 



In pT^aring tbe rotes of the pArtidpra^ in rimuladonp thou^t 
^tttaU be p via to tbe Uod^ that M^t atihiiAy partie^p^ 



vyrfth a ^uattoa Aat jggufa^ oriy thri^ ©r four rd^ mak^ it easief for bo^ 
smd^ts and msOwton to tegin to use t^ie t^boique. 

Dmr^ the situa^n to the e&tire da^ in niQident detaO so Aat each 
ttudmt un^Ma^i the teue bring addrm^ ud the nature of ^tm roles to be 



^^IMi but th^ ^idd mver Im for^ to partidpate. After stu^ny have 
weome ad^t at staidadonSp aome variations am be inonodu^dr-For acam^ 
Aey mif^t be adied to ^ay rclm that aije oppmte to the views they aetu- 
T^Ti^y '^^^"^ t^^i^U l^boTaA 



switch rd^ in the ml^k of a simulation^ 

Diuing ^e Aaulation it is im^rymt for ^^nts to ^dl^ ^ 
going pts. too rou^i they iMy ^i to terminate^^ Simula^ at any time# 
In^TMOors should be careftil not to let^tuations degenemte into emotion^ 
dnd^* ^e procedure abeidy desmbd for considering altematives should 
be inm^im^ into Ae slmubtions so ^bz studmts Iwn to tUw on their 
f<m about etU^ ctoim. ' 

^ueh of die valu^Ie learning ©Eperien^ from a simulation rames 
fifom the mdque ^t should immediately foUow each simuladon. Role playen 
mij^t be a^ed d^if reaedro tg phying a particular role. They might sjMo be 
aslMi what land of pr^mition they did tetween ^e time ^ey amp ted a role 



time As maobnoii was bdcL Bo& the rote ud Ae oth^ 

^i^b&B of ^ mi^ be mak^ if ttey got any oew isd^s Into tte 

tfaron^ tht Mmulaoon, or t^fw the simuiadon cotdd fam^ bera n^ds 

tetter uodef^udiag of ^ tciendfk coneepti inv^i^ m the dmulat^ linia" 
dm aE^ if tl^^ impfoye ^Qity to vrith issu^ rdated to the 

situsdon. ^ ^ , " 



Exainpm of a d^room AtA^tf 

Valu^ darifiodon, ^m^M makings anS umt^don can^be combing 
effictivdy to ^^^ion mddag, m ^ fblto%TOig e?wspte iOus^ 

trates* - / 

Is'^Als sinipIadoQ a group of ifl£^dudt ^nt^rned with be^^ 



lo^ community bo^hal will ^mag^ in anddpadon of a lituatton when 
more padenti n^d mtemive cari thm cm be acoommodm^. lie ^ojup con^ 
sbtB of a pbyddan from ^intensive ca^ tinit; a nune fr^in ^ intensive mre 

^unit; a nune from the ^nei^ m^cid iinit; the hospitml administrator; a laiii* 
&ter, prie^s or rabbi; and a dti^ra ronOTnrf with heildi mr^. An otaerver* 

— lepui ta in on Ae sisaulatiwir^fc^ ^rson wiU Usten to the discusiWOiAd - 
report to the dass ^e dedsion pf the poup, the ftiain criteria die group used to 
amve at Adr dedsion^ and the factori they considered in uiving at their 

— ^^ion^ Hawigan^^v^zqpm^-&iM r^-pl^efs.to 

lem at hmd. ^ _ .^^ 

In preparing for this simuladony infbmi the daM of the situation and 
divide the into groups of seven students each. A i^nd citizen may be 
added to some of the ^ups so dut aU students In the dw may paitidpate* 
^ y plaiTi th^ va!ii#s rjarifirarinn fgdiniqu e and the deciiion^making^ tec^ 
to the dass and ^ them to ^nk about poss&le dtemadv^ for de^hg with 
the situadon prior to the simuladon. 

At the un» of the simul^ont pve each group a list of padents Aey we 

^ n^^tfiime p^^ young 
mo^er of two pr^chool children who is recovering from open heart surgeiy; 
(2) a seventy*five-yciuf-oId man whoie emphysema requires the use of a respi* 
ratof; (3) a middle aged businessman with lung cMcer; (4) a sixty-yeaf^Id 
woman physician with tengestive heart failure; (5) a t^nager recovering from 
a motorcyde a^ldent; and (6) a female welfare recipient whose husband has 
left her with thr^ duldren aad who u r^wvering from severe pneumonia. 
Two new padents neei^ to be admitt^ to the intensive aw unit. One is a bril* 
Uant itudent just entering law sdiool who has b^n in m acddeni tbit 
bead and di^t Injuries. Hie other Is a middle ag^ teacher who is sufiering 
from a pardeul^y serious we of flw __ . . / 

The primary business of the group is to de^w a W of critma for dct^ 
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m 1^ oftisu. T^y may %mt tte tf ^tiCTitt u spralk mMmf^ of tte 

^taria fay w% item to dfsdt iMA s% of ii^t ^^ots vvould Mmpy 
hs^ in n^tiamm ^i md faiQiv two i¥iwU be fow^ 

_r. Ate' tK^m^ fai^ ra^bd eoasiE^EB^ ^ fepo l to fcr^CTA pmi^ 
m fmmmdQm mjh^ d^m.^^ in mfgM md ptoo roCTt of 

of ^^mn maUig that it us^ by ^ ^ 

tymhMo^oi TMctdiv and LMnrii^ 

&yd@itt l^efn^ to ^in itse of ^ zneA^b d^ob^ 

du^toiy adrase owim art eoTOm^ ^ont the i^iMi of sd^m o& ttefar 
lhf€S. Tba craatei^i e^^l impl^Qoas m id 

prmde a fi^dii^ ^^iw rf" ^ ^a^'rf idm^ oft ioctey*-!^ t^toiquet — ^ 
d^^ftd m tUs abo pro^n^ m^iU with me^odi for d^lmg with 

ethkal ^teomas in a va^^ of ctrca^^SK^ ti^y may aaooimw in the 

yp^wlag ivw m #val»jif<i. thi* QF^l impliratinn!! of E probira Jn sd-^... 
mrf^ or in ttry oth^ jnakcs fo^far better d^imon maUQg.ihan iht tm- 
timaly e£Bpdpi|Bi i^proa^^ t^ ai^ sometm^ ^pli^ to €^ad pr^^^, - 
Rnifly^ tt^rtti m oftm mora hi^y motya ted t o s^dy ^mcg whm simu* 
l^rai Bhi eh^ragisg ^icUMiOEU are part #f the dasmom acdviti^. In my 
Oi^nen^p todmb who hive ^tfvtfyTO^i^firt^ 
seam to com to life w^m thrp^id^rta^idi a^viti^. 

Fa^ty Amb^ abo boiefit from the use of simulationi and etU^ 
dediion'roridog t^hmqu^, Woridng with mot€ U^y motivate studeiita b 
ei3y pa^^jtlhe raward. To^c ^ctenftS we wmt sS^Uto^^^^^Sive ^ 
imag^ of iden^ and Kientisti, using ttese tecfa^qu^ pvei us an oppor^ - 
tunity to tixQW rtu^ntl that adentisu are oonosm^ ^bout die effects of sd^ 
cner on wdctyr itt Ae^^j ^©se^ idraw ii^Wrton wto mw the med — 
for in^^rmdng ethles into the teaming of sdenee h^ few methods avaU^le 
to do Au, Now.^^ ^e methods dumbed in this diaptb^ and other similiv 
on^ are avaO^Ie, ^ery sdence teacher can ud should And a way to tea^ 
~lilu(S iSmsionlc^dng. ^ " 7 

Rf ftrtnM ^ 

Tmmm: fr^mmn, 1964. 
Harmm, M., Kin^^teum, H., and Simon, 8. CimJ^mg Valms Tlmugh Sukjm 
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Sqms, S. B., I^w^ Lu .W.^ ud ^ncfa^baum^ IL Vahm G^ff^^mL New Y^k: 
Hart, Ism ^ ^ 
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Cmfmum^ CoU^s AkmAm ^mpus ml edUor of Americiui 
fir T0S^im, whm ski offirwd a mwu - « 
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Mary Budd Rowe 



paitiirolar r^eudi fdmee taidimg d^mb^ in;dus db^ter has hem 
mxtiimi out in ft vaifoy of aettmpi ^lega ^^mon^, mtoeums, zo^^ 

wApoUp mi m five dito^^teomttia^ tf reiulu r e ported 
mpl^ed, iim naawe ai^ quaUty of Kudrat imaomikg m sm&ce omTK 
raprov^ robmadaDy. hMiwvaf, tte ^a^m lomt of tte inv^gadons 
fu^M that reMtoi ud l^^^^^ri^ q^plk^ton of ^eim in red aet^ 
ffhga ^j^ 'l^ Ifi^fimri^r^^ g^ulti of inv^sdfrtiofa 

wi^ m tjytni^ood vw^aUe edted wmt^Am ud suggm how ^ md^ 
desfn ai^ run an oqwi^^t to f^^cate tte fificUnp in Ui or her ]^a^ 
tic^arcoafaA^ ^&^te manipttotfon ^pmmgphmmn n^'^d the rfto 

l^nim; dawoOT diieumdna. ^ » 

During l^^cm ttere art four lunds of jximitel la^^ a d^^ted itu^ 



4m% mn m^mm^ Tim msm mmj^ ^ ^nt^t of ^ iMuri or Ae new^ 
tte matmd b to tte m^nt, t^ mam th^l^ei un to omir. 

- The firk li^ae o^M w^m Aef€ it a eontm 
^Qg to^^^p^ nis of pr^em b^p^aUy IWely to bi^peii ^ 
Viiiib^oMicai or ab^mct i^^lfiwl^rtfig^ui^ianfepri^ 



ami varans. Twrnrnmpk, m ^timt may be ussg mod I to d^pLate 
mmfSmsb^ 9t om Mge m a ^oure and ]m& ^gSoy Amt mo^ kt* 
ten m m cbnfcd coMmL l^e pit^Uem is tbmt sometime the stu^mt fafls to 
- grap Imm^^ely ^^ti^ Maiexl has shiAed; TUi in €Dmm thift-iaiy- - 
od^ be a minuta or tw^s^t if contend 
to wbat the ^dmt knom, msv^ mad ms 
r^ionlog may be difnculL - 

If the l^rtuw tntrpdiim an idea whidi fw ^me raion ^deat 

cion to ^ OQgoing ftiw of idao. lUs Und of problem happens when the stu^ 
-^mt CTpm rn c eg &tiiiU| cmne^inf ttie ^ntCTi to tiimt or rfie ^^^y 
knows. 

For Imdwledg^}]e students who may have been doing reading and 
taUdng out of dam ^bwi a object mim up in lectur^^ a third kmd of 
— -- mental l^He mi omir. 'ae lemm content irts nff an tnrif p^nHf^nt rham rtf 



tBoSpit TO^ffie part of ffie Sudwat---afain, the int^ru^ion noay be brief, 6it 
the lecture flows on md the studoifs t^^ is to cyde back in. 

. ^baOy; a foiur^ lap^ U^^^iw v^^en a leMiPi is dense wi^ content 
that is new and compla for the learner. Tbs mind &tigu^ faster in tb^ 
drcumjtanm and r^ponds to the situation by dosing ^wn for shOTt ^mo^. 

^.^Sf^!^^ thqufht of ^ a raidom yariable^iat^fffes off. 

randomly throu^out the lecture period. However^ hi^y motivated students 
who are trying to undej^^toeHhe i^as being pmnented are more prone to 
lapses of the kinds d^ait|^ than w studenu who do mi cm. A treatment 
procedure eaUed the pmn^firvmpU serves to improve the learning efficiency 
st udents) 



Pausif^ Princlpit' 



if frStuHR^u'^ToFiw^ 
and has students in adjacent seats share notes ^d ttimments, more of the con- 
pnt of ^e lecture will be Iwiied and retained by more students^ TypicaUyi 
jfaadng % three Jtucfeny provider {RiiBclent variety in ^ notef «^ inte^re^ — 
tations of what was s^d to reaver what each student might have lost. In addi* 
uon, the imn^iate reteai^ of the Meij oomion^ by the ^^use reinforce 
new roncepts and deo^^^ the chw^ that studena will leiu^n inc^rect or 
piuti^ eofto^^. Furthemomr the paii^ riwce for students to use each^ 
oier as resour^* : 

During thm analysis periods the students do not ask questions of the 
lecturer. The myth that one Mden^s quMion is shated by akncnt everyone 
else in tte class is rarely lubstratiated by research on the subjects T%ese laps^ 
inst^ omir f^ more randomly^ if ^e da^ is t^en a frane of reference, 
'^e pausing peri^ is not meant to intern^ or di^pt the flow of ideas in the ^ 
-l^tuf^^-^iei^OTO-that-^ufe-ioU'ttnreiQlve^ be ' 



,J...... 

pras^ m Kvidg vmriety of commmtty ^Agfa Mnoa dMisi uums le^m^ 
Med to t^^^ ig b^ai^ ^ of md€^ and t^^e t^io ^u^t is 

teot m^t^ laitf ^an are ^ nwit% 

tmuDg of the mstiruaor or if iMum rov^rux more mmut^ bf coatrat. 
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A&otber form of pau^g w^-tim has rdevan^^ ^Iqe db^ 
cu^on i^wiis. ^m^^ ^^^uctal ^ Ro%¥€ (1978) mg^^ thM d^e Qrpi^ 
rye ^ excfelpp b^w^a inttn^ori and studeAtt l^j^ tPO lapid. fmand 

^^^a/M^Sw^^r^^do^K^^H^arep^in^i^ff 

rep^ti ^ qi^^on or ^lUi on ^^cher stu^mt. the smcfent im^wiMp 
4he mttuetimrusi^y ydthia jl a^ad. !Th^ k dme&r Ku^mti 

to have i^nd ttougbts, to try mlter^e ejcplanwooi, or to spmLtate ihom 

other p^biUtm. 

A^^w U mde 1^ fo ^tog ff ^^ duriag dlsriissigfa ipte a chart plot- 

ten if there are paum, the pm omdis tori^n^y. Figure 1 straws the usual 
£ist Intera^lon patiDxi^ with no juMils^ paus^^ V^ra a pmon is tiering to 
€?cpras a rom^€% thou^ti however j his In bitnts diat are ohm 

"iepaSnH tiyas muffin lev TCSa Ipu^liied ty "OS flfi^^U 

thought: when the ins&uctor r^pondi immediately^ the r^t*of the^s^ech 
string gets cut ofT or atteauated. Rmnt samples of science s^ioivdimissiOQ 
mtes -in seveml ^Ueg^ suggw the average wait-time is 1,2 seconds pause, 

the variw^ m verbal behavior than the pau^ foUowing the teach ers qu^don 
(see Figure J), ngur^ 1 and 2 ^ustmte why this ihi^t te. 

If gy^p yg k-r*q?g dm^^ioM ^ th^^ J^ndi orJoagi^ are achievi^_ . 



i 



six studerit language md logic pe^ormu^ variables diat ?date to ^ence 
informatsoa proceistng in c^%e classroon^ ^ k. ' ^ 

Z^gth of StudMt B^fbom* Un^r a fast schedul^, res^nses tei^ 
to eonnsrof-mtort and^wrfy of any^epmplerity. 

Data from the'chart plots siiggest diat ivhen the se^nd wait- time is proloi^gedi 
itosntribut^ roeasurably^to the ap^arance of longer itatements. Tie aVprage 
shift Was from Mven words to tw^ty-^ight words* 

UfiioUeitri but Apfiropriate Stadent Besponses* His ouifMte is 
more p^^njive to. the se^nd than die first wait-time but is influenced by 
both. T^e average ^ift was from a m^n of thr^ reiponses to a mean^f 
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Figure 3. Featuni of ■ Diicuiaion Cycle 



Aetions 

• What do I inftr? 

• What must I do 
withVhat I know? 

• Do I kna% how to 
tidii afct^? 



Wayi of &nawizif . 
» What do I imow? 
I'Why^I 

bilicve it? 
I What 11 the ^ 

evidence? 



Conitquenees 
• ^ I Smew whit 
^ would hap^n? 





Valu^ 






• Do I wi? 












' outeoma? 






974a, b. 



t to Betpond, ^on't knoV or no reiponses were often as I 
as 30 percent in dasirooms where the mean wait-tune fell at one second or^ 
Jess, This outoome is moi€ suwpdble to manipulation of the firit wdt^time, 
the pause that the teadier dlows before calling on another student or repeating 
a q^estton. (it lUso Jbiyp^s to ^ i nddencei) 



SpeciUatlye Thinking. This is influenced by both ty^ of wait- times; 
Tte average rfiift was from a mew of eleven events. 

Evidence and Inference Statementi. Under a fast schedule, the IncN 
dence of qualified inferences is extremely low. When wait-tiine is lengthened^ 
this outcome variable changes In a desired direction and is more susceptible to 
the second kind of p^use. * ^ 

Nttmber of Structuring Moves, It is a well-est^Iiihed fact ftipm da^^ 
room interaction studies that itudents do not ask queitions ve^ oftfn^ When 
they do, the questions %xt usu^y for dariflcation of ptocedures and are rarely 
ever dirMed at other students. Hiis out^nae variable seems to be susceptible 
to both dasses of wait^titnes. Strueturing and soliciting moves by students 
shifted from a mean of 5 to a mean of 20, a four^fold increase* Moreover, it 
app^ao that duration of student attention and persisten^ in trying to inc^^p^ 
rate these new ideas into their own conceptions of science increases, ^ 

It is no ea^ task to leam to manipulate the t%vp pauses; In *particulai*, ' 
the tamptadon to cut w^t*titne two short is overwhdming for some instruc- 
stors, HoweveTj if one con^te Figure 2 with Flpire 1, it is ^sslble to see why 
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wait-rtime two is especially vital to the prwess. The flat spots are followed by 
additional speculation, clariflcation, and alternative explanation th^ never 
get a chance to take place without vigorous prodding under the inquisition 
model; 

Ultiniately the discussions may be guided through a cycle like the one 
shown in Fl^re 3. Apparently failure to go completely around the cycle in dls-* 
cuisions leads to anomalies such' as students who test well on knowledge but 
not on application or students who know that some principle is relevant to 
them but fail to incorporate appropriate actions. 

Dtttetion and Mtasurimtnt of Wait^Timt 

To mn a wait-time study you need a tape recover and a stop watch (a 
chart plotter is nice but not essential). Make recoriings of fifteen-minute time 
samples of discussions as you normally run iBam^and find out what wait-time 
one and wait^time two^averages you are^ generating. 

Wait-time one types may appear \t\ two varieties. Normally this type 
begins when the teacher ^tops speaking and terminates when a student 

^T^ipOTVdroTiheTeacher^pfri^ra^ 
a question, pauses, calls on a student, and pauses again, the two pauses are 
added together to constitute an instance of wait-time one. 

Wait-time two is calculated by taking the sum of all pauses occurring 
on the student's part terminating when the teacher speaks. The moi^e common 
varieties include the case in which student speaks, stops, and the teacher 
speaks again; and the case in which a student speaks^ pauses, speaks againi 
and the teacher rejoins the play, (Here the term student Is used generPcally; 
that Is, it refers to the two-player modeL The pauses may^cur within the 
speech of a single pupil or they may occur between the speech of a succession 

, p{ pupils. In either c^e, the collection of pauses ai^ summed and constitute a 
f ingle Instance of the post-student-response wait-time.) Correlations between 
the two kinds of wait- time vary somewhat but tend to be on the order of 0*17 
(Rowe, 1974a). ^ ^ 

Computation of Mean Wait-Tinne ^ . , 

* k * 

How mean wait-time is calciilated depends on thr pu^se to ba served. 
One method is to calculate an unweighted mean by totaling the seconds for ^ 
pauses and then dividing by the number, qf betvy^en-player exchanges. This 
method is the one most easily underatood by teachera. 

A second method Involves the cdculation of a weighted mean* The 
sum of seconds for each kind of pause is divided by the total number of 
between-player exdianges for that type* This has the effect of weighting each 
type according to its frequency of occurrence * 'Hie mean of these two meani is 
the average wait-time. 

Student responies should be classified in a way that relates to those out- 

d9 
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tttne.wiablea appfopriatf to a given teacher* For Sample, evidence/infer- 
ence conncctioni mm% variables is of high interest in science. The teacher 
should tape a dass, count the nunaber of these connections in the fifteen-min-' 
ute iepnent; and then flgure the average lenph of each lecture in words of 
time units. ^Hie variables might be classined in this mwiner (Rower 1978): 

• Verification Statements— questions that allow students to verify the 
. conlints of the system and the ^correct ^quence of procedures, 

• Evi^n^ Statements^ statemenu copcarning conditipn of the sys- 
iem,%tatemenu of evidence of inter^ion in a system, obsai^ations 

. ^ » Anidytical Statements— statemcntt* that identify varmbles and state 
relationships between them*' 

• Empirical Inferences --inftrenc^ that chanp variables or condi- 
, . lions and make predictions ^out the outcomes, 

• Implication Statements^ statements and questions in which stu- 
dents seek to explain relationships among variables. 

This tape and an^y^ts serves as a bm line. In successive classes, the 
walt'time diould be manipulated independently imd joinUy, The prpcess 
Aould be treated like any science experiment: ^aln dataj perform aniJyses, 
alffirtEi^iHffleirTorSSKplerm 

ening wait-time two. That sometinies cm & cured when the teacher moticci if 
he or Ae is mimiddng or repeating things students say-- an affliction of nearly 
70 percent of all teachers (Rowe, 1878), 

It takes knowledge of the discipline and a wiilingncss to experiment 
with the pausing principle if one is to cycle completely around the phases 
shown in Figu^ 3. niere are difficulties; for example, the discomfon and 
\ embarmssment that occur when you ask a question of a particular student and 
^EQ answeLdogs not seeto for^coming . A t eacher must first be sure to g ye the 
~~ minimum three seconds, ^^nd, a ground rule shbufd B£ estaHIisHeSr that a 
student may say: T pass** Results of this option indicate that the student is 75 
percent more likely to come back into the conventional flow without prompt- 
ing before the period is out than if he or she either is not given sufficient time 
or does not have this option (Rowe, 1974a, b). 

¥ It is at first counterintuitive to expect that a pausing phenomenon 

^uld produce thi results described relii^ly and in settinp as diverse m dais- 
rowis and the docent progrMns in the SmithKsnian museum. Perhaps it is as 
Norwood Rus^U Hanson says: Tie paradigm observer is not the man who 
sees and imports what aU norma observers fee and report, but the man who 
sees in fimiliar objects what no one else has seen before" (1972, p. 30). 
' -■ / " 

Hanson^ N. R. ?§kkfi^&S Dhm^. New York; Cambridge University Press, 1972. 
Rowe, M. B. T^hmgScun^ ss Cmimmui Inqui^. New Yoik; M^raw-HUl, 1978. 
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Teaching Practices 
in the Sc iences 

Jack Friedlander 



la the foU'of 1977 mkder a grmnt from the National Sdence Foundatfoni the 
Centp for the Study of Cpramunity CoUeps survcyrf a nationd iample of 
faculty n ie mbefB wte=i^ 

tion^ practi^ they %vere using m their sclent dassei. Questions on this Sci- 
ence ^struetor Suivey Form ^ncCTirf* cour^ emoUment and completion 
fates; use of instruction^iedfeniques, mediae and materids; reading require- 
ments imposed on students; knowledge tested; items used on examinatroni; 
grading p^ictices; use of out-of-d^ activities; use of instructional suppbrt 
servi^s; suggmioni for making the instructor^i rnxxtm better; and instructor 
(Aaracteriitics. 

Tlie major flndinp of that survey are reporfed in this chapter, A more 
detail^ a^unt of the methodolop^ and flndinp related to science instruc- 
tion, miticulump and fiiculqr characteristic (obtained in the laifer study 
upon which this ch^ter ii ba^) is^avaUi^Ie in the ERIC system. These mon- 
ographsi edited by Florence B, Brawer, deal with the following subjects" api- 
adture and material resources (Bedtwith, 1979a); anthropolo^ and interdis- 
ciplinary iodal sdence (Bedwithj 1979b); biology (Edwaitisp 1979a); chem- 
istty (Mooneyp 1979a); eitfdi and spa^ ^en^ (&lwards, 1979b)p economic 
(Friedlmderi 1979a); engineerihg t^mologies (Fii^anderi Rosenthidi and 
Edwards^ 1979); mterdiscipUnary and environmental scien^s (EdwardSi 
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1979c); mathematics and computer science (Beckwith^ 1979c); physics 
, (Mooney, 197fb); psyeholo^ (HiU, 1979a); and sociology (Hill» 1979b)/Thc 
princip^ findings of the survey of programs ^d coui^e ofTerings are reported 
in Friedlander (1979b). 

Courst Enroilimnt and Complt lion Ratti 

The num^r of students enrolled in a class section influences the way a 
course is taught. For the totid Mmple, analysis of rourse enrollment and com- 
pletion rates showed Umt 79 percent of the thirty-two students who initially 
enroUed in a dass ^mpleted it and received a grade. Students enrolled in scU 
en^ counes (defln^ here as apiculture^ biology » chemistry » eai^ and spac€ 
sciences » interdisciplinary natuj^ sciences, and physics) were dightly more 
likely to complete their ^una (82 percent) than students in the behaviond sci- 
ences (81 percent) (defined here as anthropology and interdisciplinaiy social 
sciences, economics, psychplogy, and sociology) or engineering technologies 
(79 pen^nt). Th^ lowest completion rates occuired in mathematics (including 
ramputer sciences) where only 71 pereei^t of the students received a grade. 

MiJ^ wm mudb more IDcely to enroD in enpneeruig t^&Mlogy 
courm thm female (89 percent Vei^us 1 1 percent) and to a lesser extent in 
mathematics cou^^ (59 perMnt venus 41 per^nt). A peater percentage of 
females "UsM males wM enroUed in behavioml ^ien^ courses (56 percent 
venus 44 percent) and ^ien^s coums (53 percent vewus 47 percent). 

Imtructidfial ActlHUes 

^ ^ - FlMaJty, wmberi were^^a ^^ ij^ i^^ whuEt^er qr n ot tfie y usai ea ch . 
of twelve instructional modes in their dass^. Most of the instructoi^ used 
^eir own iMur^ (94 parent), quis^es/ej^minations (88 percent) , and class 
discussions (81 peront). A mu^jmaUer p^centaKof ^e insmictors r^rlai ^ 
^t theyHised m^a (46 pert^t), lec^res/jdam^Btimtions (29 percent), imi- \ 
dent verbal pr^ntations (25 percent), guest lectures (12 percent), field trips 
(10 peiTOit), and simu&tion/games (10 percent). Along wi^ the findiftpi/on 
« the permit of dasa time insmictori devote to each of their insouctional &etivi^ 
ti^t the rmilts not^ euiier demoristimte that behavioral scien^ uid mathe^ 
mati^ teachers still rdy primarily on lecture and dass discu^ion to present 
information to their students, whUe instnictors in engin^ring technolopes 
and Kienm, devote mu^ of their dass time to lectures and student Uboratory 
@cercis^. , , 

litttoucttonal M^bi 

of the items on the Sdence Insdvctor Survey adc^ respondents to 
indi^te whe^er or not th^ u^ each of fourt^n foms of instructional 
media La tibdr dass. The thr^ most ^pul^ typ^ media were chfut^oi^ 



plays (56 pemnt), films (49 percent), and transparenciei (47 pereeni). "nie 
ether fomis of media were used by less thw W ^rcent of the inBtructors. In all 
^ses, a hi^er percentage of fuU-time than pait^tinae faculty used the various 
p instructional media coniidered. In terms of variety, science instructors were 
by the larrat media users, while those teaching mathematics introduced 
relatively few media in their dassei. 

Imfryctioui Maftriali 

Most of the instmcton (95 percent) in the disciplines surveyed used a 
textbook in Aeir course, while a substantiaily smaUer number used one or 
_niOr?E^©f the following materi^: syllabi and handout materids (62 percent), 
' l^^oratory materids Md workbooks (44 percent)^ joumals/magaiines (25 per* 
cent), reference books (22 ^rcent), ^Uections of readinp (14 percent), news^ 
papers (11 peitent), and problem books (10 pemnt). O^er aU, ateut 60 |^r* 
cent of Ae instructors indicate ^t they were very satisfied with their text« 
books and Uietr laboratory ma$erifds and workbooks; the others expressed 
some dissatisfaction with. their initructional materia, , ^ 

~ : wTtfrapiftirffiri^aftion-oi^ 

t noted that they had total say in^^s decision, 34 percent had to have ^eir 
cboi^ of textbook approved by either m administrator or a committee, and 22 
parent had no input in the selectibn of tl^ir textb^ks. Instru^ors in th^ sci- 
ences and behavioral sciences had the most My in the sefectic^ of their text- 
books, while thole teaching mathematt^ had the least. A much greater per- 
f^tafe of part'^e than fuU-time faculty indicated ^at they did not partid- 
pate in die selection of their textbooks (64 versus 1| percent). 

RMding Riquii^fMnb jfcir Stude nto 

One of the questions mked of the faculty members was: *For your 
course, how muy j^ges do you require your students to read in textbool^j liJb 
manuals, collections of readinp^ reference books, ma^^ines/joumals, and 
newspapers?* On m average, Instrudton required their studenu to read 314 
pages. The heaviM reading load was asii^ed by initru^o^ in th^ behaviot^ 
science (419 pag^). &ience insmictors ^ced their students to read more 
pages thw did instructors m the enpn^ring t^hnologies (361 pa^ versus 
235 pag^), whereas instructon in mathematia counes gave ^eir students the 
leatt m^rial to r^ (209 pages). T«tboo^ acc^tmted for m^t of the assign^ 
pages in ^ch of the dUdpUnary areas. 

ICimivltdgt Ttsttd 

Factd^r monbers %^re ad^ to indicate ^e ^mpetad^ they ©epect^ 
their students to ^diibit on examinations. Cl^ to 85 per^nt of the instruct 
tors in ^e ^mple not^ ^t it was Nery important* that ^eir studenu 
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demonstrate on their tests an acquaintance with the concepts of the discipline* 
Othf r competencies tested for on examinations included the following: mas^ 
tery of a skfll (51 percent); ability to synthesize course content (47 per^nt); 
understanding the signincance of certain works, events, ph^omenftp and 
experiments (45 percent); recall of specific inromiation (43 percent); and abil* 
ity to relate concepts to students' own values (24 percent). Faculty membera 
teaching a d^s in mathematics and engineeriog technologies were much moi^ 
likely than tho^ in the other disciplina^ areas to emphasize maiteiy of skiUi 
on their tests. The ability to synthesiie course content and to relate concepts to 
students' own values were stressed by instructors in the behavioral sciences 
and, to a lesser extenti in the sciences. 

Examination Itentt 

One hidf of the instructoi^ saicfthey frequenUy include multiple response 
Items on their examinations* TTiis type of item was most frequently used by 
instructors in the behavioral sciences (79 pei^ent) and sciences (66 percent). A 
much smaller percentage in the tot^ sunple called u^n their students to pro- 
vide written answers to es^y questions (31 percent) or completion items (25 
percent). As might be expected, math problems were frequently used on 
exams in nearly aU mathematics courses (93 percent) and most engineering * 
courses (72 percent). 

Grading Pra€ti€ts 

Another survey item asked instnactors to note their methods for deter- 
.iiiining.stu^)liVpadei^^d.ih€.f^ti¥^.w^^ 



their p^ding. About 60 per^^f the faculty used quick^scoF^ objective tests 
to determine a significant prdpo^ion of students' grades; essay ^ams were 
used by 41 percent. No othe|^0dt^OT detennined a sipiificant j^rcentage of 
the student^ gmdes, Oth^ ^nut^o^s.tbat wer€ given at le^t some weight in 
the determinatidn of student 'grades were homework assignments (40 percent) ^ 
regular dass attendance (3^ percent),' participation in dass discussions (35 per- 
cent)^ papers writteri outside rfg™^! (34 percent)^ and l^oratory reports 
(27 ^rcent). In gene^; behavwi^ science instructors were more likely than 
instructors in en^edKflg «|echnDlogies and sciences to use written assign^ 
ments (reseaith repor&p pa^^.¥^^en outside and inside of dass) in deter^ 
mining stude^^^des. Wrii^flMignments wer^ not emphaiii^ in most 
mathem^^^lftii^ 

Um of Out^!« 

' '. : , 

In adyft^h ^b'diair^m ^|iyttlesand mttnictJonal materials, instruc- 
tors were adted^ )Mte\^^^,*|£^^, out>of>cla^ activities they required or 
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recommended to their students. The list included on-campui educationaJ 
rilms, other fdms, television progra^, field trips, museum attendance, out- 
side lectures, volunteer service, and^toring. None of these activities were 
required by more than 5 percent of the faculty, although tutoring was recom- 
mended or required by 40 percent, outside lectures by 31 percent, and on- 
campus films by 30 percent. About 50 percent of the mathematics instructori 
and M percent of those teadiing a science coum recomtnended tutoring to 
thmr students. Full-time faculty were much mori likely than part-time faculty 
to recommend that their student^ attend out-of-dass events on the campus or 
in the community* - * 

- Use of Suppart Servie^ _ ^ 

' Just under 70 percent ^of the instmctors in the sample received assis- 
tuce from the colleges' clerical help, *Media production/ facilities assistance 
(38 percent), tutors (36 percent), library ^sistance (34 percent),' and test-scor- 
ing facilities (25 percent) were dso utilised by atonsiderable number of the 
faculty. Instructors in mathematics (51 percent) and science classes (37 per- 
' cent) relie#most heavily on tuton. Instructori in the behavior sciences 
(50 percent) and sciences (46 percent) made the greatest use of the college's 
media production facilities. Laboratory assistants were used primarily in sci- 
ence (44 percent) and engineering technology, classes (20 percent). 

Working Conditions « 

One of the items on the survey instniment asked faculty ttiembers to 

indicate JbowtbekcouriejgQi^ 

instructori answered that they needed students who were better able to Jiandle ^ 
the course material. The highest per^ntage of instmctort who expressed a 
desire for better prepared itudents w^ in roathematles (55 percent), an area 
where over one third of the class sections were designed for students' in dcvrel- 
opmental or remedial programs, Tlie desire for better prepared students ^as 
lowest among the engineering twhnology instmctow (46 perant)* 

Other change d^ir^ by 25 perqpnt or more of the facyilty were the fol- 
lowing: release time tOidevelop course Bn^or rour^related matetids (38 per^ 
^nt), avaiWiflily of more m^a or instructional materia (36 pcr^nt), stricter 
prerequisites for admission to dass (31 percent), smaller classes (29 perant), 
and more professional development opportimitiei for instructors (25 pemnt), 
A much Wfher per^ntage of part-time than full-time facuky expressed the 

^r. desire for morf mteractibn with administrators and TOlle^ues)(28 percent ver* 
• . sus 16 perant), md more fre^om to chTOse materials for their raurse (20 per- 

I ^nt verws 8 per^nt). A mbre thorou^ analysis of what changes instructors 
thought wo^d make ^eir cour^ more effective is reportrf in Cohen and 
FriedUander{]^80). 
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Faculty Characlt riiti^ 



In 1977, 16 percent of ihe faculty sun^eyed were teaching part time. 
The highest concentrations of pan^time instmctors were in mathematics (28 
percent) and in the behavioral sciences (21 percent); the lowest were in the sci- 
ences (15 percent) and engineering technologies (15 percent). 

The largest percentage of the faculty had been teaching at a commu- 
nity college between five and ten y^s (38 percent). Only 4 percent had been 
teaching for less than one year, while 31 percent had been teaching for over 
ten years/^ 

With mpect to highest educational deme alined, mmi ot the Initruc^ 
tors held either a mastcr^s degree (77 percent) 4^ a doctortte (15 percent), TTie 
highest proportion of faculty members holding a doctorate were in the sciences 
(23 percent) and behavioral sciences (17 percent). Instructor who reported 
that their highest depee earned was a baccidaureate ranged from a low ot 
4 percent among those in the behaviorid sciences to a high of 29 percent in 
engineering technology. OAly 8 percent of the total sample had not earned a 
degree beyond the baccalaureate, 



Summary 

The surveys of science education conducted by the Center for the 
Study of Community Colleges have provided much information about pro- 
gmns and courses thae are ofTered in^ the sciences, classroom activities and 
instruct ionm! materials that are being used in science cli^ieSj and diaracteris* 
tics of the faculty members who are teaching science coui^s. Wa must now 
jiddrm.i^qytiiion.^ygibeiher the fc^ 

methods used to present it are comprehensive enough to adequately meet the 
educational needs and objectives of students in each of the community col^ 
leges' constituency groups —transfer, Mcupationali developmental, general, 
and continuing ^ucatlon, 
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nwdulmMid indipidmJiml study alkws a ^gn percm^i 
of itudinls t§ §£hmi a ikgm oj swms. 



Individualized Mathematics 
Instruction 

Myrna L. Mitcbfll 



The downtown campus of Pinm Community CoUe^ in Tuwn, Ari^na 
©fleri mathematiea initruction in an individuilizadp wf- paced format as an 

whieb involves four hundred to five hundred studenu and twenty to twenty* 
five itafTisemberSi provides a relax^ atmosphire for study and ^ows flsxsble 
scheduling of a student*! required class attendance. Rcm^ial and regular col- 
lege^level studies are done side^lby-side with no distinction in the treatment of 
the students, thus removing the sdgma of remediation, Tutorid wistan^ for 
students of lecture dams and some tqjl-proctoring services for dassroom 
Insmictors m inroipormted into the same propmm m a means of providing 
tnsmictionai support with little additional stafT or facilities needed, 

Optration of tht PrDgrim 

Staff ^rpmiatioii. One faculty member Is d^ignated« lead faculty 
or Math Center roordinator and b^ numerous , responsibilities^ hiring and 
Bcb^uling insmictorsj auistmti, and tuton; training and supervising staff; 
eitabHshing prwdura md record-keepgig systems; maintaining rwrds; 
developing mnri^um; preparing study, supplemental^, ,md audiovisual 
materials; assigning ipectid a^istmce to students as needed; determining 
g^es; md serving as the instructor on duty seveml hours each week. 
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Other instructors* fully certified at the community college levclj serve 
as teachers during instnictional hours. They work directly with students, 
answering questidns and guiding them in individual study. They also ^ide 
. the tutors in doing the same, as well as.diitribute materials^ grade students' 
tests and quizEei, and assign prescriptive work for students as the need is indi^' 
cited. 

One person is a clerical assistant with responsibility for record^g 
grades, verifying student registrations, maintaining tutor work- time records, 
: n^ntaining supplies, contacting absentees, tutoring students as tiine idlowi, 
and assisting the lead faculty. ' ^ 

Peer tutors are responsible for the majority of the person^ contact with 
students. They answer students' questions and explain mathematical concepts 
and operations, distribute study materids and evaluative items, and assist 
with clerical tasks. 

At Pimaj the Math, Reading, and Writing CenttrSj together with test- 
ing/tutorial sen^ices, comprise the Alternative Learning Center (ALC)^ Lead 
faculty of each subject area work with the ALC^TOrdinator to facilitate the 
operation of the ALC as an entity. A paraprofessional manages the testing 
""programTwhtehlpPO^itfes 
tutorial services Cor subjects other, than math, readii^, anrf writing. 

Course Ottmnpi The remedial courses offered are arithmetic and 
beginprtg algebra. Technjcd Mathematia I and 11^ including arithmetics 
geometry, algebra^ ^d numeric^ trigonometry, are offered to meet the math 
requirements Tor the student in a technical/ vocation^ program such as air 
conditioning or automotive maintenance, Univeoity transfer courses offered 
intermediate and college algebra and trigonometry. Eadi course, origin 
y a three-credit course, is modularised into one-credit segments in order to 
^ow for student pacing. Some students complete only one credit in a semes- 
ter; others complete as many as six credits. 

Regiitration. A stu^^ registers for individualizpd study through the 
regular rcgistimtion prMedures, with each module listed as a separate class. 
Most register initially for all three modules of a course, unless known learning 
difficulties or time constraints are involved. After the first experience the stu- 
dent is better able to select the appropriate load. Withdrawal TrbrA or addition 
of modules may be done at dmost my time during a sehiester, 

^ptudeat Atttendance, Scheduling, and OnentatioQ, Since the Math 
Center'sc^es M atutoriaJ center and an individuJii^ study center, a distinc- 
tion is madeil^tween instruction^ and tutori^ times. This distinction applies 
only to sti^dents registered for individualized study, since tutorial assistance is 
available to all students at any time the center is open. Instructional hours are 
those when an instructor is on duty ai weU sls tutors; during tutorial times* the 
center is staffed only with tutors, Students arc required to study in the Math 
Center one instruction^ hour per week for each credit of registration; they are 
not pendized in grad^ for not attending, but they are expected to make up 
absences by attending extra instructional houra. 
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Students are ur^fd to visit the Math Center as soon as possible after 
registration* They select the r^ui^ number of instructional houn at their 
^oi^ of ^imea in hidf-hQUr inteiyals» subject to a maximum of twenty-five 
etudents at any given timep Schooling is handled by computer on a firsts 
came, fir%t-jcrved basis. 'Instructional hours are generally 8'a.m. to 3 p.m. and 5 
to 9 P.M. (shortened on Fridiy^), but vaiy from semcitcr to semester, 

.?AQ students are shown a brief slide-cassette orientation program on the 
first visit/^e operation of individudized study is explained. Pictures of the 
faculty and some of die tutors m shown, md the student is (hformed of his 
responsibilities and what he may expect from tl^ staff. 

Study PfoeedurEi ud ET^uationt Each student is given a study 
guide that includes an oufline of the cxsunej aisignmentij objectives, an errata 
sheet for the text^ notes or matcrid to supplernent the text, and a listing of 
available audiovisuiJ materials. Most class time is spent reading assignments 
or working problemi. However, students are urged to work on assignments 
ouuide of class, just as students in lecture dassei a^ expected to do. Hien, 
during class times, they are ready to ask questions about any material that 
needs clarifying or about problems that they could not solve. Audiovisuds 
may baTjsed^urin^^tasrTime, and tefti or qaoMk may be mken, 

. If a student has considerable difficulty, a tiator may be assipied to work 
with him or her at length on a one-to-one ^«is. Appropriate lupplementary 
exercises may be aligned, or models and audiovisuiJ materiUs may be used 
in an attempt to pvercome the difTiculties. 

Each modiUe'is subdivided Into af least two units. When a student 
complctes-the assignments for a unit, he or she is given an open-book quiz 
intended plWaray . as a learning tOoL Generally no partial credit is given in 
scoring a quiz* If the^^de is below 70 percent, the student reviews t^e mate- 
rii, ^es an alternate form of flSe qu!i on a later date, and repeats the process 
until he or rfie adiieves at least 70 percent masteiy. A bank of four forms of 
each evduative item h^ proved adequatei'with only an ^ciiorfal student 
n^^ing a fotmh form» » / 

After aU unit quizzes for a module have bein passed, the student 
reviews for a dos^-book cumulative test by using those quizzes, which are' 
i^tained In die Math Center. Tests are scored only by an instructor and par- 
ti^ credit may be giv€h. A minimum mastery level of 70 percent is expected, 
and each retake results m an additionid 7 percent redaction in the earned 
s^re. 

He studenf s ^ade for a module is determined from the quizzes and 
t^ts. The quiz average is one fourth of the grade; the test score is the other 
thr^ fourths. Grades are determined on the following soJe: 

A-90tol00 
B-80 to89 
C-70to79 
NC-0 to 69 (NC • No Credit) 
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^^^'i^bfa Ai^n^mM leu^wffl besmmgfd if it U 

^ to tbe irfiyfTif Tf _ a A^SftmaT^ tht sxs^mtmff ^sm^ to ti^ ^P^^ 

1 pf gjwnM ve final eram QP the'^:^^Odul^< Tbc towcA SOOrS of dl€ fiod ^id 

du^ modHds %voyId dien be^dr^ped for grade ^^toromiiiOT. 
. ^ ^ noldi^^f the Kr^mai«:.^U'^^^df ifi£vidud^^;ffiidy lends itjdf 

: . laodtak to lus or ter oirmii r^i^^m at i^^imt uy The eollege 

Opm ebdt h %^fi€y yeL^Smdras may also com^et^work my tuse 
dtumg the wtmmitr* l^ir r^rds^re then tmntfan^ to the ^osmplet^ file, 
and 4iey ^ oot w£tmd^dsm tbt mmM^r of tte semMt^, Maay mdmtt 



Tbmm are opgbtis in^ffle to stu^mts do no^^sip^ ^ 



^idul^ for whi^ th^ roister by the end of ^e sem^er^ pitf^rr^ 
method^ ^oiD vimpdnt ^^^41^, k for ji^dmts M i^h^mr &om aE ^ 
mo^^ ^at have not ^mplet^. Hey ma^rerep^er for moseiTOdu!^ ^ 
M' my^ time withUi rae ym^r snd ^ ^mplet^ eviduktive items %vUl^€^tmii^ i 
ferred tothenewreoorA^tfovfflig 

itudi^. ^ ' c g ^ f 

Und^ K»me ctrcumj^M, ivi^dc^v^^ and impati^io& m a 
fipan^ ^ffl!^ jl'PLfor„^€ student. Ito^' if t hi stud ent has^ m et att endant 
r^^^mems md su^mfiilly rom^teted pM of the' mCN^e, a ^de of 

rpoirlbte 



due to the p&per woik involvedp Ae fimdihg sttuatioOp and the fact ^at few 
students r^lvisg ev^ fumli ^eir 'studio. * ^ 

Individualiira study Is only an dte^ative to the leeture elasi. Some 

ier &e structure pi a tbrmai^S^ 



"^Hra53^5^5JB2T^^S^Sor^HKF^^^^E^K^prri^Sn^HKTW 
same te?ctl>Mks are used in bo^ rood^ of study, facilitating tr^pifer of a stur 
dent from one mode to ^e pAe/, Sddom has a student chan^d from incUvid^ 
- iidif^ itud^o4^tureda^ putil^ bec^fe d^Jtudent &U^b^n^ 
ule before he or she realizes he would^refer the 1 Aure dass. Mmy s^^pnti, 
however, ttmhsfer ftoin the Kcture da^ to individudigrff^dy of rffc same 
^urse« The prime reason for mtitk m tim^^er^earty in the semestar is for acod^ 
~ ej^tion of their studies; La^ in the lemMa^t b due to their falling b^indr 
* ttey tiiay drdp th^ three^^redit cla^ tl^t^^the^toidd not finl^ wd salvage one 
or ^o ^edits by registering for,indivi^^i||^ stii%. 



SUt^ti^ of th# Pima ProuAin ,^ 

^ - ^ ■ 

study proven to be ^pular^iSlth^|jp students. 
?om"ii%ty^imeTOiitetTn^e=^rtfag^^ 
^r^oedit ^qj^ were modulari^^ to 475 students in the f|^of 1979. 

Su^m foy indlviaualiz^ studyp flgurd ^ the imio of sin^e^^ 
^i^t suMs^ to ^tal q^tt of re^tmtion, are Just a few. percentage points 



: Individu^^^ 
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ms y appfoadh 40 ' 
p^mit 'Ilia ma/^^^ but ^udeats am emoms^M to ynt^irm horn 
anjf nod^ ^ diey Wffl Mt ec^^ ^ i 

k ^^ bitidi, la the AD 1979 mmM^f ^kmym$ m skvwgt of more thw savraty 

ttifpar'nv^ f^ Woriiig in any of owzm offmd oa At canip^, arf 

w^af lomeof Aepl^ftoarid^mtey ^ ^ i> 




I ^ prDpam. Soma fam^^bfen ovmomtp an^J^bm are trata^ 
tfve ^ans for,atta^i^9thm« *r 4 

dmpmd^ fffuaa^y, aot totally, on Mdat a&& for itf'tuton. F^^al . 
CoOaft Woffc Sttidy (FCWS) wffl mt mi^m^m FOV^ ^fe ^ 

_woik pi^rj^^tha fifiijby^r aftlr_tbe Im 
policy tglAa ragular (edlag^Amdad) ttud^t ^d^^ Stin, it ii^vi^ to or^t . 

Modi daii« This bai bmi addri^^ by a two-da]i^ wbt^^^ for tha aidai thi 
brfora d^iM be^Op with tbe a^^ ftittdad finom an "othar 

Sinea it is diflkult to find M^nts MancUiog Pima wto Bim quilUad to 
tutor tha hi^itlaval of m^Mura^ofisr^ba \ 
Pima students ara hirad d Instrucdo^ aMm. Jhatprima^ souroa for - 

c^tbody. ^ ; , / . 

Tutorsahadultof isiwapr^Iem^QM^M ; 
long as p^ tut^ are tbem^v^ Mf^mts wotUng ^ fn\nm^m wi^. Thtix^ 
duiStraHl^ beMp^^ ti^S, iaHQi^ isa^^y whra^e Kta£^Cen^ ~ 
has Its f^di^attmi^mce md n^i tha laigM nusaber of staff.. It is emreniely 
tffficuk BM w{0<^m some sem<^ t ers toudly imp^^Ie^to find an hour wb^ 
"''aD orAa ttra|| ouf mw^ for ttainuig|-dua to own das sdedtd^, ^ 

bad^pito Fiefliti^. Groi^ tas so Id t^ fiidUtl^ ^ve 
.mk ispt with ^^rn^tt, He Milb Cmter mm a ofoga 

^^^^^^ room Aartd^^ dte NUthrR^^gt and WrUng o^to^p ^ ^XC 
eoordmiuoff^i oHm a^ lat^^na, tha s^rdui^s ^ewittfp and two Boii^ 
i^m^t^ tmdnds« Tbt naw fi^Qfp opa^^two y^m a|pp provide sepa- . 
I rite fi^ ^^t^* J :^ ^ ^ ^" * " ' 

Tb^ Ma& ^^t^ bo a capadty of kpprmimatdy tw^^^flve w^^^ 
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^ dmtei aa effise ii<^ s t^ins room with smvm ui^isA tf^oos. iBd m 

^ aA^^bu^ ^wjfaiCTt; w^^^ ^ ^ui^^ mm s UpMr fw privet on 
^ bi^'sn^^e^ fi^U. AU ^riiovkual so^^^s were uiira^d to be ^wied in 

- ^^^Medi& Rooy t bM fouxd to be tmntit^Ie mmim ixMh ^sff was 

^ . ^^dasuoom fo%|^nA3^Piis noaU ^oup diseusiioiis or for minU^tira on par^ 

ties lupd sUi^tly ing^m^ tuWrin^ staffs the studMl^insMctor rmdo could 
i^^^q^dp filing the program more cost effe^ve. 

> fflUs ^oUra U ai mamted by an ^riy poUqriilhM ^£h mibj^: 
^ lar^ wii B^e d^g^^Jy^j^pLg^^ _ 
* ^ jfiom tb^ llFHi of toi^ p^ 

- finaTiriai ftifpoff fo-maifft?fn a program wi^ 47S student in seven tturs^ 
jhto one Mth 250 ^p3^h m four ^urs^; ytt tte staffs budgettt and fadliti^ 
ha^ been ve^%iKy the iame. \^ ^ 

' Faciilty,^>ad ing and Sdieilid^g» Each &D^time member of the math « 
. faculty ^^0ji^iQA& time as the insmictor on duty in ^e individu^iii^^study 
^ prograiri. Thi req^ainder of the instructior^ houn are staSM by part-time or 
assodate feaflty* Schrfuling ^e fuU-time faculty to avoid conflict with their 
* other clflis^ & very difllcultp and dass ^ncell^ons dwayi cause last-minute 




*Math Lab.* At Pima faculty loading for Wb ^ss^ was Qgu^ at 0.7 load^ 
liour per dock hour^ It becwie obvious that the lead f^Uty worked every bit 

^ ^ muc^ as dassroom instrhctors. The administimtion agreed to a changet The 

^TeiaTaSilty^^rpiatetf^Oj^^^ 
periods for a full load., All other faculty continued to receive 0.7 load hour, but 
for a fifty-minute period? This compensate somewhat Spr the difTerence in 
,F^p9mibiljty bctw^a the faajify mnA the other^utrurtM* _ 

D^ite these changes, the most re^nt faculty contract at PCC s^cifi- 
caUy stat^ that instructon of self-pace dass^ be paid one load houi- for one 
fifty-minute p^od. The lead faculty have lost the rfp in &mp€nsati|n but 

" stiU haW tiie burden ofT^^nsibiliri^* A maU acWirional competition hat 
been arrangedf The mse iri bading was ^ cosdy mistake and one that^should 
be avoided in implementing sudi ^^rogiwi* / * 

B^^m«dationi for Staff Oi^fli^tion« I feel that an individual- 
i^d ftudy progmm su^ this one needs aTuU'time administrator by the^ 
time student enrollment jneari^ffl* Pre^ntly the lead faculty serves as instruc- 
tor on duty thirt^n houra ea^^^k yet does very little actual instruction ^e 
to admintstrativedutl^^T^e folk^ 

• A full-time Math Center Coonlinatorp who would have aU the^duti^ ■ 
desci^ed a^ve for the lead ^ulty, except no i^oictional di^. 
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Tiki dm imptftmcads, taci^p'i^^^ kvd» muDUBsqr 



h^lf^fi fft jHTwriA fatt dy mad evming mma^ 



cbe ID xMatd or phyilf^l rfiraMlffirff llie ndfi^pn^ m ^ 

Attemi^ive L^mog ^ornte irat of ^ p^sc«(a^^ a^Mii^ 

oGfaed ^ tbt q^iosl i^^m d^mxK^ w wnpUM. A program 
d b^ 0gtj pfevMe Ait Q^cid wmvkm would fa^ure as swy. ^iton as 

Sv^otfm ef tbt Pisah^nm. Tbe Matfi baps m ^ fid 
^ri974t with oae rtiidmt aide ai^uli^^ a few bmm msM wtA to tutor m* 

^duri study io ux th iee^ e d it ^yr^— of prarot coufi^ rifQ^ 
nos^ti^. It %¥i^ stafM by wo paxt-dme and mm Mdmt mdm m 

due to low enrdlmmt ^ md the dm mM^or wart mnsftrred to xim 
M^h Cater. Whttavar dass^ wm om^ed due to low 
~^oif wci^'eneountgrf'to cOToD^"tfa"Hi^^^toi^rf"irtttdy wur^a* ^ — 
It was dear to thp fiHp^^pftf^^n thM fiiU- time leadtf^p was 
m the da^. In January 1976, 1 bram^ tht lead faod^, with full day? 
time in^Tu^pnal rapmsibility as weU asjead Ciculty duti^, A paft^dme^ 
insmictor eovered tbe eygning hmm. As ^e fiailty loading w^^'adjuit^, 
ro o i c : p or t time fflail ty vrr r r invfdvft yi In tfar i n itriifti f rnil it p m frf tN* pr^ ^ 

Neither ttudy nor e\^uativc mato^ab ww prepared when Ac indi* 
yidual stuc ^ pjfo g racrwa s fM offgrf. Some ^mmercyiBy pi^ arfri audiO" 



visual xniS^ab^tdbmi^Sb^. ByAe^^^ojftfaefirsty^ir,c^ya^upfe 
of t^ti for ea^ thcie^mdit ^urse b^n pr^ai^. Course had not bera 
modularize into lin^&^^t ofleringi. If the student f^ed die testf he or Ae 
-fi^ed 4be eour^ were no^abemate AraLs or jetakeopuou udM Junit^ 
qub^es. " " . 

At this point the ftill^time fae^Qp was hir^. Priority was placed on 
the pr^aradon of an wtpiment ^mt for course, f^owd by unit 
qui^E^, With six ^unes and apprwdmiUdy nine uniu per coune, ^nside^ 
aUe time wis. involved in the pre^mtion of Just one form of ea^ quii. 
. . Gi^uaUy the bank of eviluadve^items has been ^pand^ to four 
f^f m^^^ q ii^ir ^^1^. ^ifjgnment sh ^t has grovffl into a study 
guiA induAig much more thw jusi amgnme^. A fUe of supplementvy 
^Eercise materiali has b ^n ^ fflued, some moddi ud pu^es have teen 



^vdiMs^ or cmsmtmd, a few^^e-tepe bve pr^afad to 



The l^d bcaicf worn fmJtasd ^bm tt^ 'mid€M>|^^d stti^^ 
^Rmd %m truly mctet ^md^ Omdm smki be craa^ete 
t ^ea^fed h ^msm^Tlm I^d iacultx fdt ^at a sm^at who %yori^ MtbRiQy 

mmmm cb^ nudoitii us^ Math Crat^ ^mc^, tbrnig^ wm oot 
r^pn^ed rad wec€ c^UKbed «ii baas gteffln^ ^t^ wai ^e mMra^ 
dos for modubrmng $S1 tte nufmi}* The nu£^b^ of g^ren in a mi^^v , 
has b^^ r^ue^ to one fourth of tte previous levds^ 

As tte pro^wa grew in st^ md stt^nttp it b^m^ nmmiy tb 
^^aUlsh polid^ r^^wdmg late admissions^ ttudent attendu^, ^nding ^an^ 

prDgrmm has a l^d fieulty, seven other instructors, on^ assistant, and melve 
to fiftaan tutors. 'Dsa l^id &cultyi insMctoiif md ag^iftan^iaMgiis lu^ set die 
poUei^, with the lead faulty making ^e fi^ d^sion U Gonseniui is not 
retched. - . 

Mmy a^^ts of the rerard-keeping systems are determined by tibe 
l^Sir pSSsrS^ wtti^dS^MsStM 

first j student attendant was not monitored. Currendy eadi itudent uses m 
attendu^ mtd ^at is kept in the Ma^ Center. Each raIor<od^ cmrd adenti- 
fi^ cour^ Md modul^^e student is studying and provide it chart of atteff-" 

Hariri ah/^wing ai^ial fimj^ a f^nM ftf whir h ^vg^iafiv#p itmi hav^ ht^n 



attempt^ and whi^ pwedi a record of Instructor^conference dates (thm 
conferences per semester are encouraged) ^ and rpom for brief not^ to the stu- 
dent. Each miden^s t^ts and quUm are kept in m foider, labeled with the 
iaiiic i.olyf as die cardi and c^ch ^ourse° has tt r^^pd^ sheet 
for grmde computation, that is included in the folder. 

Conclusion 



The mdividu^i^ed study program in mathematlci at Pima has proved 
to be a viable alceraative to the t^didonal lecture^exam dassesi^j^o datm^ are 
made of having found a pwacea f(V ma^emadtt msMc^on. Uowevery this 
type of progmm can be as cosf effective as the traditional cjassroom approa^ 
and can provide some degree of success tq a larger percentage of students. 



Mjfma Lk. Mikhill u ftf dmh^ of ihe indwidmikid stvdy progrm in 
nmi^^^ks ai downtown cmnpus &/ fmm CQmmtmity CoUegi in 



Siring pM'timi Jm^jof PCC sina fall 1974, Intmsi cmd difiction 
in pr&grmn ^eloptjunt cmm as a nsuU of eiimdmwi ai thi Rocfy 
Momtmn MMmiMks Comortiim,. Uniuirsiiy ofAmona^ spring 1976. 
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leachingjoci^ 
Commuriity College 



S. Y. Bradfpnd 



A sizei^le body of data has b^n pt^errf on demographic characteriitks wd 
trends m community 'coDeg^ itudrnt populationi. Making an inferential kap 
from aome of datap we rould d^mbe a prototypieil community ^flege 



t^i ii |i hpiPiii^nn^iuA Oil iLitLral dimenaiiH i^4^Ariri>l<wiai l^ i tudci 
rmgtnf in ^ from sev^teen to seventy p with the bulk of day studsit*«iiif 
ycHinf aduiti and the evening students being somewhat older. Depending on 
the p^mlattoajna lCT p^fj ^ mlg^jbg jaijJti^ 

and multHthnIc and mi^t mcIuite'»VOTl ^cMl ctos^- One tiard to two 
thia h of dm imn^b» are employed part or f\M time. Few members ©f 
tbi^ '^l^** p fe* to major in lodidogy * aldiou^ some m&y be traning for relate 
---4id^-^d-the-M^aita-im^^^^g 
. coursei for a variety reasons. In a r^nt Califomia study (Hunter and 
Sheldonp 1979)^ studenU were asted to state Aeir mam reason for raming to 
X 4c coBamunity c^ege, Almit one dur^pfiendon^ preparation for transfir^ 
f^^her third nam^ preemploymfflt training as Adr god, and about one 
' ^nto(whO| aceordingffiJther^wchOT, may^ . 
@Mb) ^ntio^ adf-enr^ment. AddidouUyp studeM of varying 
agf> rw^^ ^h^ir^ty^ ^fl«t»i/^ h^lf^yndt^d novation are widely variant 
in Aeif a^demtc preparadon, 

FiMd wth such divtrsity, how cm a wciology instructor detennin^, 
" •"^^y^*^ Im addr^» Ae needi of hii or her students? One possible way of con* * 
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% ft. : ... 

Wigmm 1. A M^U for Toidug ^m^^ 




\^^t do I hope |9 



my 



Sp^Be Tfidiuig 
Ajipfoiirhct 



i^^A wr Aud^^ wfa^ m bdmi is or atffiidd true ibout tb^md 
^jbdlrt M^mi art ^ ^dv^^^ fom bebi^ wbm we iddmmtdy do 

ouiidvg or ^ber|. \- 



i/uiywpUoiMiid'Valti 

. /My«|dely t^i^af sodology in the mmmmitf college are^bA^ 
well ai ievgal fe^ efi/ Mfu riprinn^j afltf- values temding itudents and 



teaming. My reason for UsdAg tl^ft b dbt to wert they are the 'li^if 
valu^^^d beliefs but rather to U^t on the eimiing desmptions of oourse 
objecm^ and teadung approacb^p 



vate) as many^Jtudents ^ poisible. 
There is more than one style of lemiing— an educator cannot 
^ways easily monitor or m^sure the vwous Unds of learnings that 
ini Jbt ht tiJdng pl^ in dte^Hay^room. ^ Wl 

Many students are enroUed in s^ology courses, not nec^s^Sy 
because they believe the subject matter to k intnniicaUy interesting 
^ (as do iB ps t instnjyctors)p.„ bt^ because the.course fiiifilb a sc^ol or. 
program requirement* ^ f2 ' « 

Many students a;^ minimdly familiar with the college setting and 
with some of the siirvival ^iUs tlyit can contribute to their academic 
succe^. ^^sure to some of thw skUls can be integmted into a 
sociology class. ^ 

Communhy college s^dents« as ^ulUi are not blank slates upon 
whidi th e instruLCtor writ^ v olume of ''knowl^^^ or *wisdom.^ 
Given their div^lcy in age, ^ick^oundi and so forth, students can 
learn a peat deiJ of subject^relevut information from each o^er. 
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7. StAaai mdyt^ fa^imtinma^E^iboidd^^ffi 



flmi with mne ^ ^jni^^f^^ ^B^'^ ^ tm^, 

afiaimmtioa^jj^iKiii^ ^^^^ jiff tt^mt d»ofi^Lte, my' 

Subject Matter , ' ''I" -t \" 



tmivs^^Qy sfaasd by kj^e^.b^taim^« The cUv^ncy of iMd^tf ba^^ 

tejfAIng madaliQ^ lo^^iM mUsj^ j^mer^ including the di^Etic meAod 
(teurei)« miSsvmM^^mmj^mk'lB&s^i^m, dara« mod ^ forth), 

mduded, b mu^ df^Stfvf W«d of of tb^m^ma ecaci ^ ^ 



of the'te^ni^r/Z^ite f^^d^g yi^^^doy should Jbe ^paArri^ ttqw#er, 
%vhei| doi^i^^ mth t j^^^i^mm arsirSdag a^bfs^ bi/I^i^^j^ 



fiooa^ or faMpA) :f^k^9;Ai^' avol^; '^t^^ pdaimiiif it MnlU^V ^ 





* (which do^ nei^Eli^y m most of d^ tdkin^ Qi^pi^Aj^'''j;^ 
^ gyideUii^ or^si^^^tibnt fqir d&t^bs (for oounple, a set oAqtiliiiafifi^^^m . ' . 
' to' ciuJl p tniy / ija^ a^iag as a ^rtc^Ed^ of poup 

. tlons. and i^'fof^)'a^9^d;bs wefuUy id^t^ and not Qvti^Sd,^So^^>^\^^^i^^ 

• impoRant mtcniiC tb fiomdd^lmt the amount of ad^^^ prep^rtiubn^ ma*^ 
' ri^^'aod/dlw Uoie heet^; the content ai^i) to whidi die oiperiMfce ta 
V rdni^ a^ tt^ tpddfiale^bigs to indued or d^u^; ud the level of 
/ tgy^/ai^ ^etti^y ^efw^ai itudantt or betw^n teacher ud studenu ^C^the ' 

CTerctse requtr^t ;{feprinQit adultti^^mmeni» fiu are hi^^ ptycholo^i^y 
' thAaiming tend to Ubck'rmther ^an fadUtate learning.) He uie of midtiple . 
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^lli itt^tf o^^OT^ b smflitf t&wto Fu^U 



miity ^^ta mmvd to tdbo^ ^e^^ip^^d^ ^^munity t 
M imoy^ drfdggi to meow *%ow ^ ulti &m mmrtri ttL Ara i 
Amy pifmy. Oer^to^ d^s na be that^aie paitkixlaiix cdivuit to 

m ^Smg adeqiiste hmoim noMt ra^g tttte uadta-Winrfing 



I tue this ^amm to pepraat someAmg aiirffUr to Mffl^i pbiw ^odo^ 

tcioufo^^ (Fralre, 1^70). This ^^ozy of eoursg objt^ves involve racoui^ 
Bffng md^ts to thtok criti^dly ttout huoamn b^aviof uid the nattM of sod^ 



woridSp awaraM of bow sMal^psycboiogiad and social^structuril vm^^ 
impuige upoo th^ir own asd o^^^ Uvm^ and awmnm of the sourer and 
nature of mial miustibe. 



Self-AwirtfiMStffffteem 



T his ittof^jeqriv^ r^immtM^mt oornamoae of th^phltoo^es o£ 
fcmamg tig of mftflnmt Aiarioa (BfOTrta, 1971)* l^iiephu^opht^empKir 
ssia the kgidmacy and oe^^ty of abrading to f^^^ Iwmng m ^iditioQ to 
oo^dve leamingt as oppo^ to a soldy ^gmdve^'baied currieulum, Oppor^ 
fiiniriff ff>r nfNti^^ i^Arttifig afg pc^ahly^ loore SLvmlabSm aod approp^^ m.. 
the behavioral menm than in any othar ma. laitryetoii ean conieiously 
eonAruet thair ^ursa In such a way that students have opportunili^ for valu^ 
darifl^^oQi tdf-^insi^tp and sdf-^^imion. It U^riia^ in ^is mma of 
soiud growth Aat the a»dmuc e^dbmrd of 19Mstad 1970i, 'Mevancy," 
has its ^intmtntial mewing, L^tumi cUm discussions, sMictured ^^ri^ - 
ei^^p mi so forth can, be sdect^ and adapted for ^ purpose of tea^ng 
cpgaltive iub jw tt f^^t^^ wh jlf at th^ fai^e time providing oppoftunltioLfrom 
wblcb ttudents tni^t learn some new thinp ^out ^emselves, Lil^^se, 
cotme anignm^ts ^n revest mdrats to ^mine their own values, atti^ 
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L MbMe^m ppie tajd^ (for r^fp^, Uqpw id 
cod 10 ibitb^ 



to diamine em^i agt^. 

dM mi^qgm^y noM frm a taped k^i^^^V^ . 



K bn^omr fm &^ in pc^^sg oitf 



Detmuig Pm^f^da 
(iAdudinf "lyis^ wiUi 



" J^cpBTBi^ Apr d^n^^^ ©f 



gadifcii dM PR ^ dm thmufb « - 
quMMmau^ Tb^^ In maU pou^ mdenu 
find the dati ffiaani^ pm^i^ asd ^ 
% I^hr^uaUy Qt m mm stu^nti write tba^ 

I: MW-tote m rading uU^gr^p^r- ^ 

tf IfTTff! 1 



rbn^^tt raw ^a lnt@ uMm or gi^ph §&m* 

L Le^ure m [m^^g^ida t^^iiquet. 

2. ^one or in gm^t m^au write their own' 



3. Styd^ts ttilM pfopapuida ewnpl^ ti^m ww 

tt^^OT^ tp a fpuT'y^ c^tge or univefih^ to 
d^oibe to the dap. wfa^ ^ange is lijc^. 



tudea, and behavior wi^ i^gard to speciTiQ ide^ arid.bcpei^encea conneeted 
^wi^ mum.. \^ 



Small Group {iptritrm 



In dia ymT% that I been teaming in communis coUe^s, I have 
been stt^idk by ^e enorooui d ifferen t in c lasiropm ^po9^m betw een m 



tmall diss (fUtem to twenty-flve studenti) and a hr^ dass (ti^mty-flve to 
forty^flve ^udenti), A mucb greater depee of infomudity and dosenw devd* 
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.jgJ^ ^ Ofa ^^ the 



ifajf becsm mm 1A^^ 



: , Starimsg ^ s l&rgs ntto xpsan youpi te^'A^^noii Of fms^md 



ipsnetdr dm om^^e tan'^A wAidI props wffl f^t^itd 
pbiipi^ ^amg pt^ib wfao are i^fattt m tOTsts of i 





I pmr to fam^ groi^t/ 1^ n^oak fa ^ smage*^ 
ii Ast stiadatt^ gD^^enh ^in s pwp the laif^ 

I^msii^ Abort fed^^^* Stud^ti am M pm^ t^^fo, du^^ 
f^rf^n^g^^i epoogitt aad A^rto Ait m m iMum am f^^d« 

group fimMoBU^ by cAsahrfi^ Aabdavtor ^Mru that oie^gt^withip Aeir 
own pmpr d^^d^dr it is^^aUe 



<>tiifig ATwit Mf. nnratp rfi«^ilt|ffwm and em-^a^ pfwide itu^ 
dents i^th ^i^^mttM to eompare and ecmttait other^ j^kprnuda and 
attimd^ with cmn. And withui the groupi u^vidual ^n begin to^ 

bdavidr, ' * 

D^muiag Imp^iraaU^ and, Iiolatiiinbm# Mwbenhip in an 
engping group |pv^ each stu^mt a rare of apquuntane^ within the fatb^ 
^uioa^^^SlQS ^K^^^^lo^ ttrg^^^M ^ itudrati yAti^ ywmibB Indi^ddual 
niay fed safe to mk infomation and p^^^ with whom he or die vdU form 
aUianm oiiti^ the dan. 

' .. Ofwiraej there ii no guaranty ti^ Ais ©r^an^ ?!^^™J^^ 
tate plwC Ov^^t howeier^ ^ven student fi^dbadi and ray own obsenra^ 
tionf » I am confident that the smi^ pwp ^^erien^ has substantial utility in 
a ^mmuni^ c^ege s^dokgy dass in wU^ ^ insmictor wanti to enraur^ 
age dasi panidpationi p^r leamtng^ ud u infoi^^ atm^phere. 



ng to ev^^^y. But i»urs^ ean and 



No cour^ an ^ eve 
should informative and itlmulfltii^g to studraU Bnd teachers alike , They 
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n:" f^jiM^^Mi Yrf i« ^ our cmimuQitf e^l^t st^mtt as po^WeJ%_ 
bw^B&pd r^^nAuriog dT wr sofflmumty ^Aeg^* But if v 



. " -T; . # 

Yoffc Vtog, 1971, 
ifwi WinfyfTn., iqffl, " 




Milli, C. W. Tig Ssmlsp^ Im^^n. New V«fc UiUveiiity Frm, 1959. 
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0mmm^ c§l^$s, Shi is fww m misimt pf&fmm^ of 
ntD. m ^d^iim ^ Unimsity 



Testing ^\ 



June P>Wood 



It u ^mmoa tcT tfwma tlM a Bm epune m iMAematia for a ^lleg^ bmh^ 
mm aboiild ba oelkge alfebray if mt a hi^^ one. Today t in many ^U^^ 
ammptbn u unwarranted, D^ite tb^ eurmt miphasU on tnathemat^ 



[varymg fouM to a di^oma, not all of which pi^pare m gmdent for eoUe^ 
enomnee^ But a di^otna bom w aco^t^ schMl » however M}uired, 
jfimini^. iid^^t. mMiti^ inram in . manx^cdS^^p ptn^dady. ^ 
JunH^^^eg^/ C(Aeg^ with an o^n^mr ^Ucy a^ tbarerore with 
av)€^9p^ stysbm of entering frsdoam who have v^y little w So^ 

maiheniatfcs* ■ ^ 

-The-ftrt tbat-ramy^ynier^B^e freAram hs^ 



. ground for ^U^e^Ievel mathemati^ ^^une evident at South Tosas Junior 
CoUefs, now die Univenity of Houiton Downtown Campus (UHDC), by the 
unupially hi^ Imrd of and %^^dmw^ in Uie ^Uege al^bra ooun^ 

ind^, ie *mortali^ *Fi,* •WFs,* ud *W*if) in ^Uege algebra was 

mm 50 percent^ Fur^ermorey muy o( the ttucknts who fiul^ or wi^^ew 
had repeat^ly bfled or withdra%ra from thii 

Thnt iHiiritfki ipp f t i rt m^m C iv impl y that jimtnefo i i p g f iti ififiifi i 
cynically inept in ruthCTati^, An walyiis of aome 3,000 high school md 
oo^ge r^rds made by our department memters m die sprinf and summer 
of reveal^ diree probable cau^ for faUur^ among entering freahmeni 



«t v: 



Hjdf g£ t&S^m dm bid not esm^etri two ymn I 

■metei ; toe^ bad tiJm fltfy M iBj 
- Aaodb^ s^^ble group (i^i@ut 15 pm^l^^^id erai^^ed mo 
^ wdsed s^^m but had ben ml ^SdmA w 



dc& Aey bad Immd m teic ^^£r&. 
A^d^fim^cfMbimcmitesdcrf'Md^^ii^ 
bi|^ tdiD(ri ilgi^m and ^d Mi lamm pibjeet to a ^pifiw^t^^be 
lapae b^w^itt bl^ tdpd uid c^^p^ hme^^f dieir two ^^ts 
yiwti gigigail ymritoi *g ^^pd a pi^poaderanoe of ^i.* 

^ T ^b,flMM PMUP"fflsde poup ^v ^i^lylBfcJiidSj iftidmywi^ fitde 
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mtarM m ^u^m bid ^tfiu^ ftom their liid^a^y^MU view 

j.„,L^_.lMAejDy^ __ _; . 

Ttm d$^^aumt Mff otimattd ^£ GO per^^ of our Junior ^^ege 
fi^bmes wm iaad^uatdy jM^^mct^r csQage algtfa^ Re^nt mod ome 
i^gunte m^^bdb of raes^^g. fr^hman mi^es^^^ Md^ts have shorn 

ietfi^ Cofffit M Solytion , ^ 



jsoseyi the d^^nmeat of n^thema^^ r^nmm^^ed mscitutioQ o{ a one^ 
t^n^to^esinetibat WIS to mduA an inten^^ and aKdeimted review of hl^ 
alg^m, Cutoff si^^ for.l^ review murie and ^ eoDege algebra 
ujuiae num dgterpifarf by thrAmeri^^ ^Bcg^ Tiling fA0j ^ le^ ieerea ^f 



teore of 420 ts no^th). Scud&y w^ feored b^w leveb were put into die 
^ review eoorie^ Toe pertetife of &Uures in eoOege ilpbra d^in^, but the 
cutpfl^^r^ pr pCTd ^uwrilabje ja a jta sagurg of ao^ui^d jrig^me jfcflb. Sni"^^ 
dato wi^ ieor^ ^c^e cut^l^fds wSSt foiled ^egt ilg^im for of imk* 
. pousd JEiiowWi^^A ^n^bu^g &^or may be tb^ SAT itwds for S^elas" 
' ti€ Aptitu^ T<Wi not Scholastic Ambition T^t. T^re if no defense agam^ 



. For tb^ riMons ^e matbemadc^ £mdty hm devised a for^r-five" to> 
ii%^misu^ ^aMmnt tm, He ddUs ^ed reprint the minimiJ "bowledge 
^Juued for,^ stu^nt to famve a r easonab le cban^ for suraw 14 coUege idg^ ^ 
ta^ Ui^ do mt inclu& all the' topt^OQ^rsd in the ceview rauhe^ Hui tmt, 
(now ^^anded somewhat) is given ^ndb^udy throu^mit every itg^t^ 
tkm p^ted. All stu^nSs wiAlng to ewdl^ eMer ^ep ^pbra pr m^^^j 

smS'Bd by the mathemmia faculty^ provide ^^stant ^duadon^ plawment, 

and Impropriate eoune^approval slips diat ba^ be^rne a regular fe^r^ of i 



) 
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registmtiQn* Students who obtain a raw score below 70 on a scale of 0 to 100 
ar€/required to taJce the condensed review course. In order to encourage the 
study of tnathematics, thf rollege gives elective credit for the courie* Transfer 
credit varies wiyti different senior colleges: soriie give mathematics cftdit; 
^me give dective credit; some give no credit. ' I . 

After the first year of this one-semester review coune (from fall 1966 to 
f^ 1967), the mortality rate in the collep idgebra coUrse was cut in half' from 
56 percent to 28 percent^ We learned from the placement r^it that the mathe- 
matical background^f a junior college freshman is a variable the range of 
whtea is wide enough to include anything &om a nm^ for artthmetLc to a read' 
iness for cidcul^Si • sr\ * ' 

However^ wide as that ran|^ may be, its elements cluster densely a^ut 
the **need for arithmetic^ point, i^is fact was dramatically demonstrated at 
our college in the summer of 1967, In August of that year, an early itgistra- 
tion period for tha fall sem^ter w^ set up for a special group of 625 entering 
freemen, all just graduated firom high schooL Hie placement test w^ admin^ 
mistered to this groupi and special records for these students were kept/®ut of 
those 625 students, only forty scored above 70 on the placement exam* Five 
hundred eighty-five students wer? not prepared for any sort of college mathe- 
mati^. 

The 1 140 students enroUed in the review course that fall included 203 
students from the special early-registration gro^p. We administered as an 
experiment exactly, the same placement test to these same 203 students in the 
twelfth week of that fall semester* The results were startling apd rcvealiing. 
, IndividMUyKthey. raa from, triumph to^disasttr* .Our^fCMtds sh^ 

percent of these 203 student^scored higher the second time they took the test; 
the grades of the remaining 3.4 percent stayed exacdy where they started— at 
w zero. Happily, the triumphs exceeded the disaiters. The great improvement 
diown by the majority of the student! is best confirmed by the median grade of 
the scores made on the two tests. In the August test, the median score of the 
203 students w^ 7; in the twelfth week of the faU semester j the median score of 
these studenti on the same test was 74. 

Our condensed and accelerated review coui^e in idgcbra had clearly 
improved the freshman mathematicid dimate. However, a mortality rate of 28 
, percent in a roui^ in college algebra taught in our small classes to students 
screentd by placement tests anchor review courses was hardly laudable. Fur- 
thermore, while a one-semester review course is certainly better than none at 
all for unprepaltti studeiits, it is stiU a crowded, pressured^ and incomplete 
. preparatiDn for st^ents with IJtde or no algebraic background. To teach two 
fuU years of high Snool ^ebm in a one-semester course is obviously impossi- 
bh. We could hope fpr no more than to provide the^ minimal background for 
college ^gebra. We tried to achieve this hope by maintaining a rapid pa^ and 
by deleting, with reluctance, some important topics. As a con^quence, the 
' totally unprepared student w^ frequendy unable to maintain the pace of the 



6.9 



fevicw cour^i while the ^^li^y prepared student, bored by dll deilbentary 
beginning, waa subsequently:driv€i|4oo fast through the infermedlate topics* 
& By the spring of 1968, we hiffconcluded that a one-semester review couriq did 
• noi ^Ive the pr^em* But time and statistic were required to tonvince our s 
adrninistration, * . * 

By' using a uniforan de|iartinEi€iit^ final examinatloh in the review 
courae (dl graded on the sanne..£ale) and by pei^pering the presid^t and the. 
academic dean with a conftant barrage of statttlics, we had cgnvinced them by 
& the^pring of 1969 that our one'^mester catchall course was an insufficient 
remWy for the widely, ind^ wUdly, m^ematical backgrQun^,^ou^ ^ 
^'freshmen. V ^ "\ * * 

Expanded Rtvitw Course 

m ■ " - . 

therefore divided the review eour^ into two one-senieit|r courses: begin- 

ning^algebra and intermediate alg^ra. One p aramount facfOT^promo ting that 

decision was the fcct that the me^anics of basic algebra must bec^e ipartof 
ft , the student*! ready knowledge if he or she fs to succeed in the firtt two years of 
college mathematics. Drill is an eflective way to achifve this readineis,_^arfd 
twp courses would hatre aUow^ for more dr^iing time, ^ 

' Pro^dtag time for driU was not the dSy objective for the expanded 
review course, however* M^e also hbped to*achieve a ^ow^r, more realistic 
pace in each courae, to include important topics irdtoerly pmitted for lack of 
time, to give the totally unprepared student Hfhe psychologic^ advantage of^a 
i L.^ Li^bttt^ f himca for micctts in hU &it counep . to offi^ ihe. I^ier .underpn^-^ 
pared student a more thorough and edinplete treatment of intermediatelfopics * 
and to. avoid repeating topics already mastftred, and to acblfeve gi^eatcr cfil- 
ciency and flexibility in student placement, # . j 

Our present ^gram screens students by UBing thr pfaeement test 
during each registration period and also by iifrering (to qualified students) . J 
advanced-standing examinatiftis in college algebra and in trigonometty , Con- 
sequently, a freshman may begin his or hetstudy of mathematics lit any one rf 
four difierenl levels, depending on his or her ^rfonn^nee in th*\^arious |€Sts, 
The original placemem test has been expanded and changed info a double- 
tiered stnicture with specific cutoff scores for interned late algebra ^d for col- 
lcgl*algebm. Now we await the initial resul^f from the new two-setrfester pro- 
gram and hoi^ to cut the mortality rata in college algebra by at least another - 
50 percent. * ' . , 

OthtrChangai 

Besides changes, in the actud test, other developments have occurred 
both in and tecause of oiir program. As a resuh yf the continuing decline in 
student (kilures, the procedure initially lievelop^ at the college for testing and 



« placing fredunen in mathematics hai expanded to include students 
enrolling in matKemati^, AU ttudetits must now have department^ approval 
di^ to enroU in any mathematics ^urse except beginning dgebra and practi* 
1^ arithmetic. Thisu accanplished by setting up one station at registration to 
^check mathem|tis prtre^Pntes for aU former UHDQ students and a s^nd 
^itat^ to |^^ihister advising wd placement nesting to aU new students, 
|gcludin|Umnsfer 8tudenti» We now ^so haite placement testing for four dif- 
ferent U^k of mathematics^ interm^lite idpbm, college dpbra and mgo- 
nometryi ele^^taiy functi^ft, and ihe flrst^i^urse in i^cuius. 
-^T^ - ^tTy most importut addition to the pla^mant ph^g^m. 

iince^i^70 was the^^u^ion in 1971 of the "sample placement testi" For 
eachiype of placenlenNest oflered, we have a prototype sample placem^t tW 
(with answers in^^^d) that is available to studeq^ts at time; funhermore, 
aU students are r^uimlto look over a sample test "before they take an actu^ 
l^placcirfent^^t, Tke fringe«beneritf of the sample-test ploy have been eftor- ^ 
' mous- after 'looking over the sample te sts, many studcnu^ voluntarily place 
themselves in a lowe^level cou^; other itudents i^nnotter their back^ ^ 
p^jnd skillt with ttt help of the sample teiti an^ enter higher-level couwes 
^^^with a'refr^^ memory mnd^ increased conflden^^i jdl students are happier 
with the placment program as a reailt of having the sample test preview, 

^Proirafii Rtsulto ^ ' ' _ 

0 *^ ^ . %^ . 

^Jhe offering of muhllevel placement tests and the availability of corre- 
|-^tonding sasnpla iiLadvandc^^ 



fpent and retention -pf studfcnts in mathemiSies for th^pait ten v^ears* The 
nattire of the increasr^^robably best exennpllfied by two sets 01 statistics: the 
» ei^oollment in rnathematifs at UHDO^fas inmased ove^ the ten-year perfod 
%om 22 percent of the student body each senteiter to mort than S5 percent of 
the student t>ody each sem^cj for the paatitour yeaw; and of the academic 
depanmeiftB at^^UH^, the mathematics department now 'generates ^the 
l^nd highest lUflAber of stud^t credit hours per semester, next qnly to the 
* humanltiei^ departm^t, whfe encompaBScs^ngliih, ^ech, music, drama, 
art, ^ftosophy, and lo^. Surprisingly, ^the gap between ^e student credit 
hours generated ^^j^athemati^toid h4manities is decreasing, and if current^ 
trends cond^e, it is p^jectetf^mat by fall 1980 the mathematics department 
vsriU generate #greatcr#umber of sfi^dent g^it hours than any o^er aca- 
demic departm©^ in the college, ^ 



Beginning with the^f^r^iadoh gleaned from our frnfin^jfl^iiom in , * 
1966 and conlnnuing on to our pr^^^ program to the valuabmnforma- ^ ^ , 
tion nowbeinji provided«tHj^ugh ^^mittee on the iJndergradua^Program ^ 

• ^ « ft- * ' . ^ 



in Mathe^aUcs (CUPM) meetinp andpublicadons, we can sum up our con- 
clusions about firsf-year mathematics in junior colleges in six statements. 

L A majority of junior college freshmen have deficiencies in mathe- 
matics that range from partial to total. 
2 , Records show ^t diese deflciencles do not necessarily imply a lack 
of ability. They frequendy spring from insufliciant high school 
training and/or a time lapse between high school and college. 

3. For students of normal or above-normal abilityp these deflcienciei 
can be e0eccively removed by a review course of one or two semes- 

ters. Our ex^rience leads us to believe that the two-semester plan m . - 

the better one for any college with an open-door ^licy, 

4. Presidents and academic deans of colleges need to be aware that 
short of returning to high school, itudants with sarious mathemati- 
cal deficiencies have ng way to improve without such a review 

^ course or courses. This is especially true of mathematics because of 

its cumuiative nature. ^ 
5* Plac^ent teits for en'ftring fresluneixas well as aJvan^S-standing 
examinations (in college algebra and trigonometry) for well-prp- 
pared students pz^vide an^efncient way to achieve accurate student 
placement* ^ 

6, The results of our investigation support the philosophy that any - 
junior college that maintains an open-door policy to^ high school 
graduates accepts responslbUity for providing stucients with coux^es 
^ in which they have a reasonable chance t^ succeed. 
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7%f i^tntwn of cmmmity c&l^i ^msfir stutkiAs who m^or in 
icw^iM ihi muBmify is r^idly incrmsir^. Simming this tidi 
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Much of the growth in the qomtaunity coUages during the lait decade has 
omirr^ in occupational^ educational^ and community ^rvi^ pro^mms. 
Nonethelmt immunity asUeget , "were, are, and wiU be evaluated to a major 
depee upon the fuccess of their transfer studenti to the four-ye^ coUeges and 
universities" (Cosand) 1979| p-,6). One must therefore view %vith alarm recent 
data from the Univmity of Cdifbmia system presented in Table 1 that indi- 
cate that there is a i^pidly increasihg late of attrition among community col- 
lege omnsfer students beoiuse of academic difllcultyp 

The numben in Table 1 appimndy underestimate the extent of the 
problem^ Tlie UntverBity of C^Ubmia (1980) found that many itudenti 
voluntarily withdraw befot^ ac^ikmic peHbrmw^ fias drop^l low enough 
to waiTant being placed on probation. l%eir withdra%^s howeveri asso- 
ciate with a^demic difnculd^. Attrition is even more severe in the physicai 
scienm, roathematii^ ud engineering and may as much as 50 ^r^nt 
higher than the dam in Table 1 indiwe (C^ifomia State Unive^ity and Gol^ 
leges, 1979). Here are^ of ^urse, mmy other reasons for attrition besides 
academic difliculti^* These have been ^tensively ^nsidered elsewhere 
(Cope, 1978 and jeferen^ therein). , ^ 
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Ti^lt 1. One-Year AttritioQ Balei for Community College Trmnsfers 
Who Entered in 1972» 1974 p and 1976 



SmMng Aca^rm Difficult To^ 

2972 im im 1972 im 1976 1972 1974 197$ 





13 


14 


ii 


'lO 


11 


12 


23 


25 


23 


DavU 


NA 


16 


13" 


NA 


9 


10 


NA 


^ 25 


23 


Irvine 


22 


17 


15 


4 . 


10 


15 


26 


27 


30 


Loi Angeles 


tl 


10 


8 


12 


15 


22 


•23 


25 


30 


lUveriide 


15 


17 


17 


10 


8 


10 


25 


25 


27 




NA 


NA 


NA 


NA 


NA 


NA 


NA , 


NA 


NA 


Santa Cru2 


25 


22 


20 


5 


9 


12 


30 


31 


32 


Sim Die go 


25 


23 


.16 


12 


m 


12 * 


37 


33 


28 



iMsnuch as p^e-point-average (GPA) Is a meajure of academic suc- 
cesi or faUure, this difTerence in attrition by "major is ransiitent with 
Anderson*! (1977) and Menke's (1980) observations* Th^ found that the 
average GPA of immunity allege tmnsfer students was lower than the aver- 
age CPA of "native* skidents who'began their postsccondary education at the 
university. Additionally, when they considered CPA's by disd^ines, they 
foun^that in the physical sciences, inathematicst and engineering the GPA of 
tbatrantf^ Aud^tl waa^tbe towm ©raU dlsdpUnsi the djCTerence 

between transfer student^ mnd native student^ GPA was the peatesft- It is 
therefore not suiprising that attrition is as high ^ it is in these discipline. 

As wdl as termimting l^cau^ of academie difnculties, many transfer 
students in these are^ diMge Aeir majors to "ewier" fields to prevent dis- 
miss^. Consequently, the net attrition of students from the science discipline 
is subst|ptially hi^er than the average attrition data indicate/Data from the 
School of Engmeering at the Universiqr of C^ifornia, I^s Anples show the 
overaU atttition of csm^unity college bansfer students dianging from 33 ^r- 
cent to 50 percent be^een 1972 and 1975. At the present time there is littie 
other available long^tudin^ ^ta on attrition of immunity collep students by 
discipline. * * 

If the academic sdta^ progimms in the community coUeges are to 
maintain their CTrfibUity, methods for decreasing the attrition,0f their transfer 
students must be developed, A^ditioni^j longiwdind data including disd- 
plines of students must be ^U^di^oiB^state and natiprtal l^els if efleetive 
solutions w to be devdoped and a^essedt Itliis chapter is mn attempt to con* 
. lid^ some po^iblc cause for the difTicuItie of ^ienoe ttmnsfer itudenU and to 
ll^g^t some possible soludons ^t mi^t iitiprove the sumss rate of com- 
munity TOUegesdra^ trmsfers at the university l^d 




' ^7 
Tht Hierarchy of Knoivltdgi 

In the physical sciences, perhaps more l^an any of the other disci- 
plines, siibject knowledge is hierarchical. If tranifer students do not have the ^ 
lame basic traming in foundatiDn couiias native siudfgitSfsthen their #bUhy 
to successfully compete the ^dcalaureate in thg sciences.at the uni- 

* versity is seriously J topardiied. In a system pf higher, «lucation \Vhere stu- 
dents are tracked by high .school grad^, articulation agreements^ nonvlth- 
standing, the fact is ftiat the levd of instnictlon in the phyilcal sciences in*com- 
munity c^leges, stave colleges, wd univeriiiics diffm/If^ Tor instana, ope 
looks at the texts used in the ,firat*year pnei^ chemistty courses taught 
throughout Cdifomia^ one finds that topics are similar but the level of cover- 
age is not* Even the prefaces^bf the text^oki indicate the variability of ijistm^ 
tion. Table 2 contains ext^cts from the prefaOE of three' of ^e tno^ %^dely; 
♦ adopted texts in Califbt^ia. Since the topics covered in each brok are the** 
same y the ar|icylf ^Qn agreements ajy met. Unwitting transfer students are^ 
oblivioui of the dlfTarence^betweeri their backgrbimds md those of naitive' sfup^ ^ 
dents until they have bigun subsequent csursei at a four^yea:^ instituddn* , ^ - ^ 

- ' ' ' i .r ■ ■ ^ . . ' 

^ ■■ . ■ . ' \ : 0 ^ 

Preparation ^ ^ ' ^ ■ 

*- -i = ^ ^ - . * . 

^ There appear to be many interrelated causes for.thit difference ^iii' ^ 

instruction. Students^ faculties, ^d university and communltyrCoUcge^adspIn- ' . ^ * 
Itrations all are involved. Increasingly ^ rwn-traniferitudents 0xi eriroUin^ln ^ ' 
rautia mginaUy-iei up Id meei^ withthc tt^tsr^iUs^r ^ 

In responding to the valid but diflercnt needs of these nbti-trahsfi^ iAtflent3^in\i^ 
the course, instructors have lowered the leyel of their irfttructlon-^to the d| 
sent of the transfer student. V . 

Table 2* Portioai'df Prefaces t| Widely Ad 

General Chett^stiy Texts ^ * 

[niis book] *b designed to be uiad i^i geirtril universliy chemlitiy 
which must provide both an pve^iew of cherpistry for nonspecialiiU^d a soun 
dation for later study for sci^ee and chemistry m^Q^J^^Cfmmt1y Pnmipl^ 
Dickci^n, Grayp and Hai^i (1978). - | . : * 

' ' ^ \. ^ 

*We have also been influenced by the ^ch*Ofing cor^biition of th| student b^y 
eral chemistry. Very of our stYdtnts are chemistry majora^imbst of them i 
paring for career ifl enginecrif^; the biological ^ciences^ medicine and allied 
iioni/^-^ Chmk^ Pnmpi^ (4th ed.) Masterton Jmd Slowfiiiki (1 W8) 






V . . wa have ^aiumed a maibe™\j^l^ii^k|EOund su to ^ffldle only 

al^bm ... in develdpirig cdfl^^^a Jmve trti^d tb limit the use of ina9iematiq3^ ^ 
Cmi^ Chmthm flf^to md MiUciuri{2nd ed.) flrady and Hi^iiton (1978). 




Nqwhcrels the complaint that sludcnis are not as well prepared as tl^j 
umd to be heard m6re frequently than at communify colleges. The decll 
&hoIastlc i^titude Test (SAT) scores is sup^rtcd by cortsiderable an 
evidence from instructors that students do ngi have the critical thinkiri 
and mathematics bacJcground to handle, mathematical approachesif 
lower-division physical science courses (Hayes, 1979), University aj 
requirements play an important role in the high ^hool training of a|kj 
bound students. Students Who plan to obtalji a baccalaureate degree 
enced in their choice of high school lubjects by university requircTOg^V^I 
loo often, the weaker the student is academically ^ the fewer the course^^t he 
or she takes beyond the minimum university admission requireme^pfvrhe 
community colleges bear the brunt of these lowered university adn>(i|^fi.jian" 
dards. ■ ' ■'^ 

' [ Although not specific to science preparationt national d^a cw^high; 
school CPA'S of first-time full-time college freshmen (America^_,|^|ifl|il^oii; > 
Education, 1970; Astin, King, and Richardson, 1978; Asiin an^theg ^^-^^^ 

"tn^at#iKal~lh"e"differc 

' colJeges has remained relatively constant during the last de^^el 
Although firii-timei full-time students are not the majority ini|^^|ur 
leges, this group is rnost likely to pursue a baccalaufi^te'degre'tlit^a foi 
^'jinstiiutipn (California Postsecondary EducaiUan Comniission, 19^)^ 
appear then that the jricrease in the r^te 0;r^.^ilure of transfer 
'automaticaiiy^be attributed to an increasing ^fference i^^Jclll sttit 
lations at the two levels. ^ ^ 

J Because t]^ F^^*^ community college faculties took 
^dfarir^i the earlf 19704, She pneri^and ^adual decline in th^reparal^^ 
"^aU smelts as ^dicated by the dedine of SAT scores Dccurr^||t€i^i6 
di#xonifeUnity-coU<F^facully had close and personal con^ct^i 
' tei^r^yeAr in^itutidft^^ As a result,^ 
' of ^e abilities of students in four-year mstitutions reflet 
okfit had a nnuch better preparation in science and ^ati 
dentt-who are presently entering Oiesa colleges and Un^ 
difTerehce in abUiti^ betweeg^tudents pmently in die i 

« Tmble 3. Pt^araHon of f reihrneo at Community CoUeges 
^ : Md^UDi\^itiei Bepy0en 1970 a^ ' 





, \ High School CPA 
\^ ''~^* CormnhJiiiji 
aIk Coiiiga 
ffuiiiuitsm' (1) . ^ 



Ail 
Unwirsiii£S 
# (2j 



SAT 
V M 



3.€7 



2.63 
2J7 



3.11 

3.20 
3-3Cy^ 



460 489 
444 480 
429 ; 468 



69 



comnioniy believed by the coramunity college faculty. Because the nntovement 
of students in nonoccupationd programs is for the rnost part one-way (froni 
ihe community college tb the four-year institutions), community college 
instructors have little opportunity to correct their misconceptions* Th^ net 
cffeci for the tmnsfer student is disa^Jrous, 

Comptittatory Netdt 

Nonetheless, compensation must be made for the poorer preparation of 
incoming college students at all levels* Time must be spent in the community 
coHege dasses on topicr formally covered in high schOTl ebiser; Thts auto- 
matically decreases the time available for college'level work specified by artic- 
ulation ap^ements. Dep^ is sacrificed for breadth. All too often the irtitnie- 
tion in the most difficult are^ of the subject is superficial and cursory. 

In addition to the community college faculty's lack of contact With the 
unlvefsity-level student and its res^nsc to the changing student population, 

thp iinp in pnmllmenta in the academic majora is also aiTecting t he level of 

instruction. Faculties are being pressu^d both subtly and overtly by adminis- 
trators and peers (Hinrichsen and Schaumbergp 1976) to maintain the chroll- 
ments, often by mdcing courses easier* As they become less fnathematical, less 
detailed, less rigorous, students become less qualified to transfer to the uni- 
versity. This result seems shDrt-sighted in light of Lombardi's suggestion that: 
•^Community colleges confronted by reduced financial rcsourcei revert to the 
traditional higher ^ucatioii status with emphasis on college credit courses and 
programs* (19Jg, p. 4). i 

Improving Prtparatlort 

During the 1970s, the interests of society and students shifted from the 
physical sciences to the he^ih sciences: *The lower-division physical science 
courses became a means to a baccalaui^Ee degree leading to graduate itudies 
in medical and health-related fields. As a rtsult, the number of graduate stu- 
dents in the physical sciences declined. GoncurrenUy, enrollments in thd sci- 
ence courses at community colleges have declined. Consequently, community 
college science faculties form ft resen^e of highly qualified teaching personnel 
f ^ that might be tapp^ as a source of instructprs for the parallel transfer courses 
- in the universities. 

At a time when community college instructor are.concemed with job 
security, retrenchment policies of adminiitrators, and public apathy, recruit- 
men^ and recognition by other levels of higher education would raiie faculty 

* moimle. This alone would be an incentive for faculty to improve the level of 
InWucUon in their classrooms. By acquainting community college faculty 
with the present university-level student, a new set of redisiic and higher 

* expectations could be developed in ^e community colleges for the potentid 

* tmnsfer saidents. - » 
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Acadamic freedom in universities lends to allow faculties to appoint 
qualified individuals to temporary teaching positioni with a relatively sn^l 
amount of administrative bur«ucracy. Appointing comniunity college 
instructors as **visiting faculty" would involve welNestablished and easily 
implemented procedures. Leavei could be arranged for one or two terms that 
would allow the community college instructor to pursue innovative course 
development or prorcssional development along wi!h his or her teaching 
assignment in the host four-year institution, 

^ With the possible exception of the use of profession^ -developnient 
leaves in conjunction with the faculty tranter program^ this proposal is actu- 
ally cost effective for local commujiity college districts. As enrollments decline 
in community colleges* the four-year institutions effectively "share" the salaiy 
of the tenured faculty. Even if it were necessa^ to hire a part-time instructor 
at the community college to teach some of-the tenured mambeHs course load, 
the overall cost to the community college district would be less. Additionally, 
noninstltutlonal money could be sought from federal or state funds to support 
the developmf nc of thiTTTind of cooperative prograni7 

Pretransfer Ttrm 

A second solution that would improve the chance of success of transfer 
students in the sciences— the development of an optional but strongly recom- 
mended pretransfer term at the community college for students in the physical 
sciences-^ is expensive to implement and maintain but is also important and 
necessary. Rather than trying to upgrade regular courees where many of the 
' " ejirollees do not plan to continue ih the physical icienees, this term would be 
based on a tutorial system in which the needs of the pretransfer student could 
individually assessed and met, A special curriculum in mathematics and science 
iubjecfi'on which the student will be building in the junior and senior years 

' V- wcmlq be set up for each student. This term would not be unlike the^terms set 
up for preparation for national examin^ons that are prevalent in Europe. 

The tutorial format of this term^^i^ld allow the pretransfer student 
who understood the fundamentals introduced m the regular courses an oppor- 
tunity to develop a compentency in the more dimcult areas of the tranifec top- 
i^ and to experience the courses in a more rigorous manner. Requiring stu- 
dents to work independently at the community college level may also lessen 
the transfer shock commonly experienced by these studenti. Implementation 

% of such a pretransfer term will require careful* and delicate considerations of 
a^lculatlon agreements and established policies ^ well as a firm commitrncnt 
community colleges and universities to t^ to improve the level of prepa- 
ration of the community colkge transfer student. 

Conclusion ' * ' 

The Inereascs in the number of nontransfer students in community col- 
leges in the last decade has significantly affected instruction in the courses that 
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are by students seeking baccalaureate degreei, Scien^ itudents trans* 
ferring to rqur-year institutions are increaiingly lacking adequate preparation. 
It is time for cofnmunity colleges to develop innovative solutions to meet the 
needs of theie traditional studenu, who stiU ^ community colleges as their 
ac^sa to the beneflu of higher edutttiont 

Raftrtncas 

m ' - . ' % ■ 

t 

Anderionf fl. T^rm Yt^ ^tf^msm Tmufir mdNatm Siudmi Pro^s al thi Unip^ 

nf^ pflUmm m Urbma^ChmnprngHi FsU 1973 ^m^. Research Mcmomnduro No. 77-9. 

Ufbans: WTwe of Scto^ and Celk^ Rciaiions, Univeftity of lUinoii, 1977. 
Aimncmn Council ©n Education^ •National Norms for Altering Ccmege FreAmcn— 

FaU i970.* ACE Reic^ Reporti, 1970, 5(6). , " . 

Aron, A* W., Khifi R., and RtehardWi T. TltiAmmM Fmhtm: N^n^ 

J^Qfmsfir Fdi 1978. LiOi Angd^^ Cooperative Inititutional Rc^Mh Program, 1978* 
AMin, A. W, j and ottoi. Tfn Amir&m Fmfmm: If^^mii Nmns fir ^ 1974. iMsAfii^: 

1974. ^ 
Bm^, J. E.,mi Hmmm, G, E, Ommi QmUsty Primpl^ md^^mm. (2nd cd,) Nw 

^^ra^nv ^ 1975; : ^ r r 7 — " ' " .: ; — 

California State Postscconi^iy Education ^mmission. Qdifirma Cmmmmtty ^lUge 
Siudmis Wio TrntfrTi A Gmtinusim of Though M# Door: A Sfy^ rf PaiUms 0/ 
Enrpiimini md P^^mm£i m CalifmM Cmmmi^ ^Ui§m: Sacramento: Califomia 
State Postse^ndary Educadon Commissidn* 1979, ^ § 

C^ifomia State Unis^rsity and CoUcpi. Thosi Wh Su^—Pfmi IL Siudm Cminumwi 
in Ai Cdtfmm Si^ Vnipmity md Coi^^. Technical Memorandum No. 8, Long 
i Beach: Diviiion of Institutional Research, Office ©f the ChanceUorj GiJifomia State 
UnivcTiity and Conegttp S979* 

Cope* R. G. *Why Students Stay, Why They Leave.' In L. Noel (Ed,), Nm Dirkiims 

Ck^and, J. P. Ptrspeiwt: ^j^mmtfy (Mig& m (hi IBSOi. Waihingtong D.C.: American 
Association of Community and Junior CoUcges, Council of Uniycrs itici Col* 
leges; Los Angeles: ERIC Clearinghouse for Junior CoIlegeSi 1979, 

Dickmon, R. E., Gray, H/B., and Haight, O. P., Jr. Cfmmi^ PHmpia. (Srd ed.) 
Mcnlo Park J Calif; Benjamin/Cumminpp 1978. 

Hayes, J. M. "Evaluation of and Preparation for Future Student Needs of Science at 
i* American River CoUegi*.* Final RepDrt for National Science Foundation Sqien^ 
. AssessmentProjcctSED78-09553.Sacramento^Calif ! 1979, ^ 

Hinrichsen, K, A., and Schaumberg, G. F. 7^ '^mpe^i-: A Look im Ua HumkolEwo' 
Mien of & t^ngS^^u^' tmplid P&l^ ^ CmUss Col^. Unpublished paper, June 
1976. (ED 129 361) 

Lombaidi, J. Cormnmiij ^11^ Finming in ihi PbshPr^niion'13 Em. Junior College 
Resource Review. Los An^es: ERIC Clearinghouse for Junior Colleges, 1979. 
(ED 162 712) ' , 

Mastenon, W. L., and Slowinskl^ E. J. Chmud Ptimip^. (4th ed,) Philadelphia: 
Saunders, 1978. 

Menke, D. H. 1 A (kmpmum if Tfensfir md Naii^ Bocf^M Degm RtdptmU at UCLA, 
iP7tf-l978. Unpublished doctOEml di^riation, Univeraity of Califomia, tm Ange* 
les, 1980. : \ 

Myers, C. *Verbal, Math SAT Sror^ Dedine to iyi-Time Low.* ChmnvJi of Highs' 
Edu^fwn, 197r, iP (3), 6: 
. Univewlty of CalLrorniaSystemwide Administration, Thi Undi^r^uaU Enmllmml Sht^, 
^riteley^ Offi^ of Ac Assist^i Vice-Preiident, Policy Deydopment, Uai\rrersity of 
California, 1980* ' ' 




n 



Ar^ A, Rmsill u Uye dimior of hwir'diviswn kbofoiofy 
pmgrmm in Ai Lkpmtmmt of Cf^nist^ eU thi 
Univmiiy of C&li/&^m, L^s AngiUs, 

P^im L. Firm is an imtwiof in Ua D^mtmmi of Chemist^ 

Mouni Ssn Antmio Cmnmumiy Colkgi. Shi is a Jomm 
pmUimU of Mr Cali/amia Assod^ion §/ 
Chtmistty Tmchirs. 



Cl^sis wiik ksTii nmnbifs of paisipi, prnt^tiriu studmis posi m 
imparimi imtrmiionsl probkm. Engaging dwme indwidml 
students in a productiDi imni^ prociss cm maki 
a diffmfUi, 




Indivrduafaing Instruction: 
A SYsteniatic Approa^ 

Fred A. Thompson 



..in 4be sctoogf lui io^^a^ ^ primary goi4^ teiysbmg u larotag. 

Learners vary immansely in their aptitudes, motivations, backgrounds^ and 
maturity. Nearly every index of student attributes (Kholastic ability > educa^ 
tion^ go^i ethnicity, age)is distmgui^ed not^y its central tendency but by 
its measure ordisperiioh. Teaching to the ■average" will therefore fail ioiar^ \ 
ness the diverse characterittici of students in m manner mott conducive to 
leaniing . ' • ^ 

The college teachert role is to organize and orchestrafe resources^ 
(teacher, students, and media) in an attempt to optimize learning. The itan- 
dard method of lectut^, assignments, ^d testing loses too many students 
along the way through attrition and through AUing to meet minimum learn- 
ing goals* It is still tiseful to have a ^mmo^ initruction^ pr^ess, to est^li^ 
^urie standardsi and to schedule deadlines for accompliahing learning t^cs; ^ 
A sen^ of^ |o^, progi^^ and accomplishment is essentia for teachers and 
students alike« But widk^Qbe framework and pace of the standard course there 
are apportunities to utilm inra^ictional f^^urces more efTt^tivelv on an indi- 
viduafi^^ basis. - 

Mwy people insider individualized instruction as a one^to^ne 
teacber-student encount^, Obviouslyi the idealone-to^ne conditions seldom 
*«^ts paiticularly when Iwge numbers of students are involved. The deper- 
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^nalizaiion of education is fint and foremost a problem of information. Infor* 
mation should be available in such a manner as will raeilitate thc jailoring of 
individualized learning sequences for stuJi^ts who need to increase their 
learning in specific areas. As the teacher moniloni information feedback, it 
becomes possible to vary pacCi erase confifsion, alleviate boredom, avoid unnec- 
ewry busyworkKajid provide personal help for thorn ^j;^ifically identined as 
needing assistance, Remediation therefore encompasses the entire instruction^ 
system^ if the leadier hat adequate information at hand. 

Ir^trnetlonai System ^ 

The most significant leaching activities occur outside the classroom. 
Thq preparation and ongoing remediation that feed into^a course will in large 
measure determine student success in achieving learning goals and objeclives. 
The development of a systematic approach to learning is a series of choices 
about ends and means. Decisions on whatj how, and for whom leaming will 
take place are unavoidable, Ad^itional^r, there are many subsidiaiy questions 
involved in preparing for, providing, and evaluating learning outcomes. 

Course Outlinett The scope and boundaries defined in a weU-prepared 
course outline can do mudi to organize the go^, content,' and pade of learn- 
ing. Such an oudine may contain week-by-wecK dates, lecture tppics,' reading 
assignments, due dates for homeworki-quli an^ examination dates, and scfie- 
duled specialjeaming events. Such advanced scheduling necessitates pbinning 
'the course and structuring overall content according to broad goals, Major 
ieaming activiti^ must be plwn^ m thb potm. Bask iABtructiDn^ maieri^ 
used by studenu may also be selected. These course d)t|l|^^ should be dis- 
tributed to students. ^^^teL 

Initructional Units* Within each course thcfe are severaraated top- 
ics that may bf called instructional umU. Each instructional unit may be further 
divided into comept areas that represent significant chunks of infonrration. For 
exam pic 4 an instructional unit from aconomic^ might be divided inua diree 
concept areas m fbllowsi ^^vi . T 

Concept Area !. The prodtacti^ .l^fcbUit^w model of economic 



activity ' lip^'* / 

Concept Area 2, Market capitalism, state socialism, and the mixed 

ecQnomy. p 
Concept Area 3, The>circular flow of economic activity; rtiources 

and output, income and spending. '1 

Learning Objective!, Within each concept area it is extremely useful 
to write definite leaming objectives to serve as a piide for instruction, a guide 
to leaming, and as witeria to evaluate learnijn|^qiitCQmei, These leaming 
objectives should specify what the learner is expected lo be abl^to doyhow weir 
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ht i^mdd be to do it; a^'unte* wt^t randitioni he is ^cpMto) to per* 

iagt r^hmg ^bj^tiv^. /n^^uidra the as tm time ^nmmmg 
md iBffiTO^wf* Yet,^ aAiiag: •What ira I^TSf^to ^^rajdish?* the 

t^dl^ iff l^Ht^^ tglgyT'ty^g must he mmpleteA. 

To avDiJIntimid^on whn ramj^smgleanisg obj^iv^; ratsember 

Sdty m ^mtidf but oof teay ftr^olhie o^^ivti by leaving out irrdarantp 
mmoMfy mnA^kMd CT^itiocu ^ smio^^der mMtmnta^ thatamBec^sar* : 
Qy ^mpli^te su^ obj^ttv^. ♦ 

S^it with raidy^naide obje^vi^ found in mwy tMbooks, study 
guid^t Boahualtp jmd otb^ souira^ Adi^t Irflrnmg obj^tives to the 

sfa^CT^^you^\^jg^trfi jS Q^Kfap 
flnsOTettenal ^ 

mstiw^aal ^e^hr^ toWm to refine o^CTmse s^kbaory s^ueoc^, 

Wh^ tbm filming ^Je^y^ m probably meompsetoisible to some^ 
one out^e a giv^ ^d, t^y do ^^adrai^ orpuswp for t^dructo^ md . 
'Mdena aU^e* Care^Dy stat^ obj^tiv^ prm^da an efiident way of planing 
teaching a^viti^: Mimu have a idea of m oc^cted of tbeS; tHe 
ffl^rb^ can tberrfore iotiimWb^ on ^aonsttmdi^ or ocpMning d^nr^^m^ 
ingout^mes in^^d of ooum ftuenue. ^ , 

Suffi learning objiSK^^reliSi ufeful in sieKtihg or wntin^fli^ 
-^ranmatio&qu^Mom.^^Mi^iiif^iie-tUng^ 



mpn student romplaint* If ^esdons reflect dearly stated lemmg objectiveij 
then misunderstanding is fess likely, / , ' ^ ■ - ^ 

y FinaUyj learning objecdves form the basis lor citabliiiing adequacy . 
"imterialbreri^isbttcept area^^ 

liminary learning pronciendes are uniaq^S||ry for a concepr'area according 
to explicitly ^tdbUshed^itandards, then ^^^^i^tion is in order. 

Ii^truetional Trtatmnt " — ^> 

Variety is helpful in pmenting or denwnstrating infomiation aod 
ydDs. Instruttional tectoiqu^should feemploy^rf on the bto 
tij to accomplish p^ttEular affective or^'cognitive objAtives willi. learners. 
L^ures^ diBcussionSi and visual aids cm stimulate or stifle -^student 
involvement and ihterat. Any focus oA medk^should be tempered with the' 
r^izatidn that many pr^ar^ materials are wstly to puichase, inappiopriate 
j for mmy of the specific obj^tives of your ^quriei and time-consuming t* 
pre^ew and incorporate effectively in *the ihsjrtfction^ sequence; It is thei^ 
-"fof^rffembfe-to use^^w efTe^^ 

^ide^ow, ^ * ^ ^ * - * / V ' 
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^ Sdll, t^re b & tapomnr^^^^^.iJternative mMrucUoulwdi for i 
^ledfic asneapt ^^^^ For mmy t^mm^ some students wffl auxili^ 

•iftf^r iisodulas-^^n he of ffmt vdue Co itudenti %^io requii^^s supplement to the - 

^ ^ ii^^^^jdard OTrntmrat. Wbeib^ the atsdliarjlmatmen Ae a pr^IeiA, a book^ or 
V : - ^ a inatdtij^^^ mod^ep U ibould bc^t^^ted for-a sp^ffie l^min^^^df acy 

alteriiaiwe^cmiiiig pr^criptioai for students diapiosed m m^u^mg^ extra 



Sampling Cognitivt LtirniR^ ^ ^ ^ ^ 

^^flphip ^iftg tws and j^duating infgnnatiqn proyWe^e tapgj'^ 
TTtmt lUpfects of If teaiiert rdspoiisibiUttorM or final ^Eaminatiotis 
not very usefiil in providing infonnation on cumnt teaming problOTis facing 
jhe studcnti..By the time of Uie **big epun^|©me ^dents have fiJIen tNdhind' 
somi have missed impwrtant concepu entirely; and ^me are irretrievably 1m. 
Tht information provide by4he final wll Wp no one. It only denote win- 
^ ners and^losOT^Fr^ucjit qu^^ P™^*^^ 
uable feedback on stude^ progress in understanding eoncepu and penorming 
die learning outcome sp^ified by learning objectives^ ^ - 

The teacher should decide what level of achievement is acceptysle in 
cMcept^ie£ If cohce^^^^^ 
HnyfdeQreeauf^wn6C^^r4^fr4W^ migh t be deiir- 

able. Typically, 75 to QOT^ercent perfgnm^ce may i^icate a need for optional 
student reviews or brush-up %york to examinations. Lesser scorn may 
indicate the need for remediation/ - ? 



Fttdbick to Studtnts^ 

. Wh'-p ^mmUt^Hng qitiw^, if U d^ablt to vi w theo^ ^^dia^pife 
to^s rather than m meaiurei of final achievement. Based upon tetther-^ct^ 
mined a(fcquacy criteria, decision rules for ^di questioe grouping to 
five questions sampling concep^bea mastery) created to presc^be 

meaningftjl and ^rtinent individualized student assigniwents. Ereicripti%is — 
may vary from ntf*mandatory assignment to^optiond j^rush-up. assignments fo 
required remedial assignmenu for students who fail to meet^equady criteni i 
in one or more concept areiu. In ^^sing and prescribing sujA itoignments 
for large numbers of studep^ a computeriied test-scoring senfice?,^ith item- 
analysis printouts fbr^ach Individual itudent is dmoit essentia. Propams 
designed specific^^^ such appHcationi;iare also aVailabb (KeUey^ 1973), ^ 
By-taildring^Uignments/or-the4ndimli^ 



is avoid^* S^ydenU who do need additional attention or practice arfi^ven a 



wbp famve not rttaip^ ggtfffai^iy p^dfor^^^m cwe^t @b k pvm 

with do^^ i^ mmt ^mg^^mt md bd^ tp teUvm^todrat i&£^^u 
^ ^^i^d^t iiiU^kiiratt^^ be btf^^ inaloAg i^^h presoiption shae^ 
or it^ft^U^yas pr^tpii^ am^mrat ^m:dd ht re^, i^rsd, 
gr^fed. ^u^tl bow mi ^dr worig wffl nudniz^^ eopmepted 
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. ..- . . ' . . ^ - ' - ' ■ " 

By rooni^riQg inident prpgr^^ taQoiing aMignnaenu to individuid 
scud^t ti^^» Ibd pading ma^iatibn weriL p^ormed by students^ the 
ifMracsof g^u d^^^.mformstfan on |he weakn^ses wd strragtt^ of 

and modi^^ffu^6& when it wlQ do the mmt good. 
J£ wh©k jgfoiBm p^Hy^ m a pirtiajkyr 

then m?*«s rtmalisdon mmy be mora a^ropruLte than , meting put ^ mne 
ijl^bfidu^i^^ amgnment to brp nuobm of studenti. Tht focus on learning 
effeetivec As and in^ni^onal pm^usr^ leads ronscigitious teacto' to 
Teffiie^ia moffij^^Sffimg^^^^r^^^ruTE 

l^|nOT* _ ^ ^_ ......^ ...... . . ...it... . ... 

Ins^etor f^^adt can UsQ be ^ined fiom ^e stt^ 
"sbj^hfipTfto^ ftebrd t^lng will wed eumidadFetfffi^ beinga^e- 

rirnr^ hy a ff^ tt^iH^nfr* An apprtinmi^^fit fnr pi^FSnnal mimafflifig may help 

th^ studen&i or en^le diem to better cope with the problei^at hmid. 

;fiLaminatiom # . ^ . . ^ 

Ex^olnationa ^ould sainple lining enoompassed in severd instruc- 
tional unitt. The tmt items sdM^ should not be identic to quiz questions^ 
Mr^oaW^^e^quations Mlect^ for the identical Jtearnm ^ 
bbjectiv&. Ef&rt Aoidd^^ towwd teaching to a lest orencom*-'^^^ ^ 
s^ng r^e m^ODrizaticA ttf J^cps^ B^her, effort should ba^focused on 
Mntent mastery ^roughout the imtrucdona! uniu» incept areas» and leam- 
inf-otgecdv^ wm^^ the e^ ^ - - 

In diis r^^d, a normal cu^e Aat assigns a certain percentage of stU' 
dents a specific p^A reganfless pf absolute perfonnance is a fraud. If one is 
cSKiducdng rfu^onal res^r^, then t^@ that have4itgh difllcul^ and dis- 
criminWon ind^^ ^ impropriate, S^r^ should sp^ad and establish^ 
itatistical'propertlrtAouldteuirf to interpret Mdana^ If one is 

mwifl% laming achiev^entt aim is to detmoiine whether and to wh^ 
^lEtent itudpiiff hf^^ ^^*^^^ gp^X^ l^^mg^ n^^tives^In such a contexts 
criterion^^lferen^ gmding is pfrfemd* ^ \ 



saaaoe Mi^di ^g^^tiri ^ mi^ub steuU be ^e to ma^^. 



l^ramg obj^^^ o^o^ pri^ring fre^^t qm^^, 
sdrSbing indi^^audised ^*f'gnnft^ bia^ upon Ivm ^mSym of thg fpiifrn!,^ 
' ^^idmg ^ffiignm^y^, olodiQdQg tbe iMmi^ional pro^^, 
^ ^[ _jp ^ aad for^^^^ wygn^ml mm. Is 

1978) pt^ somB dum. Four a^gymrat taiE^ >me giv» m u ^tiomi^ 
coufse IDMD poy^ of Mdentsru ^^ermantal pbup r^^ivm^isdivUud^ 
ized msdiictim, and aconttd poup ^ven ooQVendooal (lecnifi^^ t^^book^ 

a^evpsent were t^en into a^^Qt, effort to ^odi^du^ift ismyctipn 
was fouAd t9 iJMem the avera^ M^nt eummw^^seore by % staditi^Ily 
"ftignifit^F to peremtT'Tlui" torS of of^md^Mi^limd^ 

WmM In^rmamm jKf f Ijitf f^*^'*^^ 

Wbo baefits ^^oft from mdivickieUA A bi^y strucmn^ 




raur^^at anmua^ gwd^study bs^m (su& ai du^buted leammf) 

acU^^g m^nts more dian bi^-apUity» hi^acEdevi^ Mdents. Thsx is 
ecactly what was found at Riv^da, ^j^^f stu^nc egEgmjpatioa s^ra were 

dents (3*38^^ lAove) unprov^ 18 per&bt w 

Low CPA ^^mts (2^0 and b^m}m^mmi9i pmmU yNhm ttyd^ 
etammatiDn icora %vem gi^^M by Sc^^and Cdlqpe ^dity 
mr^i -^i^-SbAT ftu^mts 3 1 0« 3 and -i^ve) improved tbeir-#\w^^- 
w^m by 4*percent, Low SOA't^students fT -283.5 Md below) rais^ Aeir 
seor^ by i^^i^cent throu^ individuaiy^ instn^ m 
.If moti^tioaal fi^ori aie tai^ into aimi&t> th^ 
;!>;{^jtidung..*Hi^ (ave^^ or lower SCAT %vith bl^ CPA) improve 

t^r avm^ seore by a' mere 3 persent wi^ individuaU^ intoucdon. Low* 
achieviflg studenu (average or better ^ AT but low OPA) improved theii^ 

Hightability/studentt have run into the "c^iUDg effi^* of the 
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IM pfftffit 1&a?mwi!Tn ami. It ii As aum^^ffio^ tompiOTi a 

^iwhbtta ctot. . — 1 . _ ^^^^ 




1^ @^^diture ef diM b ^aanbiS and o^dng an iodividu^iz^ 

the isdmdud atdpinmtt rnnpl^^ ^ md^ts. Tie b^irfio^ of tUs i^rfc 
aOToe Jto OTdwt^ gat^ of %ijNuM CTgrt^i^ J* 
Bot diey M immpim^^tm^um ^ky^iim otm^^wmL in^^^it 

^ i p r ove i n eat m ^^oUe mottaa fals or ber 

Imiiui&iUQri, deria, ud coiik^t^ 
aive JdeMiriKrenttAily teacher^ ~ 




Ndth^vriiltbe 
t^d^ may find 




mm. And tl^^ are the ^^bm 

h ii imrth il?. only tfe fgac^ rm nmvfdr fhr 



b to be hopd this copter helps some t^uAen com Ao Aft d^lsiSn mft 
quidUyi ' ^ " 



Kdley, A. ^dMdu^Uiiig Instruylon ThrDugfa dk Use of T^bnol^ In Hig^ 
p^uibf Inno^^ti^ii in Te^i^g the Introduetory Couna/ $u Louli» D^^mb^ 
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Wnd A, T^mpsm imfimnMl imnomist wiA tin DipmiFrmU of 
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af ffff fiMffi^vf fir 
is hi V 




AllBrniatTv(^ to the Stiri 



rr:Biol6gy£oui?e; 

— Bette-Slutskyr—"^" 




emn ags rap^nsa^ th6^ 
gene^ bi^^y couFsef tha- toQip BSh 9 



^ Ct^ ^Qeg^ of CU&gD about 
women to know mofc^^out thi 
indudad in d|i suBject iqatter i 
tiiiaad lepiuiiiLUuij in pl4i|ti ^ 
could ^vota to humm M^a] bif 

.A^ikdopii^t^^fipim^^aw^^ 

JiM as a 4^^^ in Aierobi^^y or^&i^|^d^^^i^ die firin^l^i%f 
biobgy as appUd to mi^trtm or pbnts, so 1^^^ 




L saw cduoe d^t ffibre ^^tth 
liwi^ watomy, pbyuologyt ^S-'. 




1 wd d€%^dpment of tbt 
[ tvdiutioni as wdl as 
I l^ies art al^ indi 
€Oi}m they w ij^dJIaiUy^ 

^ J 
CoufSt intent 





oc^A^^^i^ip^ of nftri^^^ "^net- 
of t^'^vm^ent are^ Arcfudedf 
' bM^^ ^tirse;^vt^ar, in ^Js 
wd daVilopmmt. * ^ 



iuman 



*^ Myt coursa m dewelopad over ^ pait four ^yean staM* with a sh^ 
I Overvi^ of mttitu^ i^Ut woman» their bc^i^, &d their boffly funbtiona^* 



-J,.; 
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liQ^ l^ee^i^ les isv^as frma eopsq^^tn to^ birth* Tl^ forat^ttm^^p^rafl^^ j 




ggy jure jgrtri with ^.male, wb^ yfihs devdep ftc^ 



t660fooe^ U^ifs^ndbg the U^g^^ |[iae^^of the 




. Yv^pW^'^^^^' Itt^dditida ^ 0e dtesM^ons of intmal udiiP^^^ 
iifcod ^ir Abi^oftin|i/ att(mtioii^ U to tfat m^Mtial cyde (jmdw 

ttoSi p£i^iiMy 'ud^f^ devdopmmt, partition, cdntracppi 
tt^^thu^ diia^i^ of tba nprodiict|^e tsM, add humui ^^m0tf . 
^ rAi the tiflae when th^ itmrt^i^ fanrtim nfmrtA fmcmctf 
^^out ^^istt^fu^s dimw^^^ ^tt^tnii^'U invi^ id^a^ ^ut bi 
otocff «d diteQitttf irtVfa md^ of the upp^ 

ThU i^t bti^ pr^d tb be one of ^ hi^^t of-the 

tad dol^i bieait self-e£aralhadpn, dii^vcrrf a himp op her b^^. 
maligiwt &e had a mastesomy* She iremrhrf to'c^ witf 
thMMil to have dise^red it *in time,' She idio i^^^^ to'' 
fa fub^quent leni^erf to enooura^ o «tu^nts to p^firaa this i 
■ dottl Sta didms Aat tdung th§ wurse lav^ h^ Ufe. ^ : ' si 
: ? 1 U^Bftmdiiig v^ii^oQS'in humaB imial bA^br ©dnttibut 
-1iatk^wfcd^ritoef<WS9)W 



,1 

1 




was 



Mo 
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utrf to ottf^attempts to utiffcrstfuid this complex isp^- of hu^an behavior* ^ 
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^ maa^r m many, ways m men md yvomm, md'MCiid. 
mmi^ &e Id e aonjodpn^^ vay. I t^j^ pom 

Ut^^i^ we f & it is d^^a se^oo of the 
hWgiQtto^m tia i ^ e d ^i^^taayfrfsrt& Aat 



L ^^/ i The twp twbaoto cbi^ X um are .Kat^^uri^ 
^ >^iii^^^na% (I9^»^and ^ Omim 

^ fiVmi^s H^ihh Bo^ Gdkgtive* The Uati& bid^ in Km^wlouiUn are 

" ; "fgd it u mpCTtapt for feicte itt to ^^Ui ^mt of view^ ^ oAra p^ffl^ by 



If graerd edu^dont ii b^-^^ na£donal fiin^don of ^e ^ 
mtmity poliefe, k com^mA a ^^^ggfi d ^j^dve Am k a good 

ent md^ts), whu p^^to fon^^^^^ m^^l used m die City 

Cdl^^ of CUe^o braa the g»ml ^ueadon eoi^ used by Ae Univer^ 
\fity of Qlc^bi^adof&d^aal^ffl^^ to more~tfiu " 

b i o* 



Ic^ieal admeei afid htimamd^ was r^uired for ^^^uatioa with an 
d egree , with the foai& on the ttmif^ ^drat. 

With the ^ntbtioya dedine in ^usfer studmtis ud widi the elimlna^ 
tfaju uf imm genei^ rfamioii mjuiiwieuis fiuiij the utimi mid vo^tional " 
prDgrmmi, ^rofimm^ in the graml qoutMi induing ^ ideam, d^ined. 
In an attCTpt to msure enrdlmrau in biol^y md to offi^ other choices to 
jitudaitt^ it bmis^ tte 

co^i^ fof/^ genelfd Md%y cQ\m^ fo^Mrly fequird for graduadoQ. 
l^^ra^e aiiodate d^^ progp^m is ntuf^g begin at May&ir CoU^e (the 
pmieemmi to Tnimaii Co^ge), Mudana were permitted tomh^tote t%vo 
m^Qmym^^pikto^m^mtoff^^^ Wok^eours^. Chemistry .was a 
fub^tute for physt^ scim^ ^ums Bnd ^ychology a substitute for wcial 
sd^^« In a^ttoOp student le^ genend course ai raUe^ and tiniversiti^ 
m the ar^ fltmin^ffd biology as a r^uirement for graduation^ 

So^ th^ we were with bur bu^ da^^ ban0ng out We CO 
bsdi to our old dectiv^* Long goft WM eomparaUve an^my and eroi^yok 
emuWi no longer mfuired for pre^med. Fa^ng gn^ually were cku^^ la 

^^^ogyp human gnedqsy human biology» rammier^rient^ nutrition. 
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imJ dm, a come Gtmi aboiu wmam ^id boi^mi I^^U^fay i^ 
mm, te? / ^ 

Frm fit timem^ kla tos i^iy aura^Xl; tnd&dj ^pt mo y^c^^- 

f ii3« hwm g™iigt> tnf^f^ feir fwn fthrflmt, mg and ouJIf Liiing, with 

tbu^we wffl toOQ offdr thzw i^iou. iti has oot Ju^ ^Ato 



offiears to ^ pr^U^t of t||^ M^^t go^^^oestt have or^^ 

- 'Us cDune b ^^Ibtd as teip^_ to h^ m^^ti jiodeiME^ 
thejmag^A ud AimdoD olTwom^s tedi^ a^ fbe Uctors mvolvd mtba 

m ^ flodonf of dediioiis about wram's todi^; to mopiie iimBarid^ 
of ^ and yet thrir ii^d^eom as mdividuab;' to teibme sdf^nfr 

geoersl du^tioa cdluM for m^t tours. 



GMdurion ! 

^ " ^ i - ^ ^ " 

If fhm is a ftflture for .feae^ edu^ion gcienoe is immunity co]" 
"Iqp (k pm^MmTudfy A^^ and If a coune in the bioK^ 

ogy otviOmm am be in Md^nt^ intar^u by providing motivation for lean^ 
mg M weB BM aeademlc nuntag in tbt prindpl^ of biolo^^ th^ it is a good 

' alrgrfiatTVe fii the U aiJ WAtCffed^^Sowp CDUTS^ - it icrvcs 

iffipprtan^ yiecd. In pafyia^ mA^f^n? ^f nvj^min^ the lack of Upder- 



itanding of die blol^iad h^|s of luny of women's problems and in serving 
^e of the immunity for couim felated to its problems^ this course 
d^erves a rightftd m im cumculum. 



StfertiKM 



- J 
^1 



^l^tM Yiomm't Book Cdj^vt, Qm Omebm, A Boakj^ md Far WmnmL 

K^lchiylouiWp H. A<p aiMl L^inck, D, T. Fw^mmtsls gf Htmrn Smslityf (2nd td) 

Neiv York: Hdt, Rinc^ mnd Winston, 1^5. 
Kuuey, A. C. S^fs/ ^^mer m thi Hmm Fitrndf. ^uladeiphiir Saundm, 1953. 
MMtmry^rHr, md johnsmi Vr Sm^ Rmpmm^ »B^t^r tittkf Brown, 

■ ; * , ' " , i 
■ V r ■ a 

, Simfy is pm/mor of bidlo^ ai Tnmm Cdkg/ii^ mm of thi 
Col^is §/ Chk€^, whm has tm^ht stmt Mi 



is fimtr chair of ihi bwb^ ^pm^nni. 
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Styfeiji^yi^iger for a ^um in ]^)^^logy fgr^cumbgr of rea^ru^they 
%^ib tol^ter UQdmtud people^ they want^ or^re ^€ depths of tbdr own 
pe£ioQaJ|t/'i b ti a couiie Aat AdfiUs a reqummrat giWuadoiii and m on. 
Wbatev^. ttetf initial maton fi^ taking the eouflep how€V^» itudenta soon 
bggoro^^i^^^^ ^ pfogi^jQf_andlyrinf themsdv^ fri€n^j_aiid 



relative, Mucfa the j^pchdo^ of t^dung j^^logy ibmSGm mvolv^ 
eapitaUziiig upon this eagernm for sdf^dbd^urt and ^annding diitc' 
tion of the eourie matmal toward D^ed^ th^ 
"""r^torofpgy^tfogy hava aiA^ifc^ 

en thi^ed iiHth *fii%dinf themiel^^ w ^ry'topie eov^ed in^the ctass. hM an 
mwuctor of a iteunep one h^ ibm umlqiie o^ortuni^ of stmiidadng an 

iotq^ in maft^uJ by indlea^g to interat tn QEploring ^te^itud^tf 

ownb^avior, ' " 

Many midents m an mmductory coum have not had -^e opportunity 
to take a j^ctoli^ rour^^ri^ to coming to ^Ufgi; thmforti man/ mt^ 
have pr^m^ived Mrtioi^J^^eitf^ t^ ^«itinf of ^ dass* 1^ instr^or 
may ^pA Atf m^^ j^BM ume muA be doipitt^ for eomttng popi^if n^ 
omoqp^G^ su^ ai^dbe b^rftbat tiJdng a cmirse in^^^^otogy automMioiQy 
' rorito to bwB^ the y ^ tent therapirt of the nri!^bgrt^lt|^^ve found 
^^,^ h i^OTEmt to ei^bm w mdmm Aat yws of raniog tte^^irri to 
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pgyffefjfigy n^g g^ar: An ia^u^Q^s db^m tEEt woldd prtft^dy be see Aac 



upon cmmoo ^q^^^^ pf tbi Mdatt 1^ 



tjT«n£Bif4i i^to^ proUtos^ md laroBy iw^t TOo^y maz^ 



ag^ttt, sianaip^^nt, ^undng For an adtidozLil per^^ 
tiv^ r y™ ^^'^ dmi upM m - fa» of ygur own periooi3 ^^rim» 

4 as ^aiti|jf^. - . 

mf^ brt^^ad i3mnpyS[ as w^aa ^MucWi. Studmta will aft^^^ 
upOQ ^tdr peydbdogy ta^» to hd^ ttem ^Iva their persofial pro^roSi- 
^ One always ka9¥^>¥htt^]|^iAdofy iebm rtffiee tottfAy o^efviiif^- 

^y i^ion! I nm&n o^ to emphasue tim tm^ tbe mftmdor of ^ 
piy^obgy b se« not miy i@l an tmparter of Imowl^p but ^ ones also s^n 
as a helping fri«d. ^ «^ 

Siudeau of psy^^tyy afi^ toter^^ ia =-^^oi wg 
d^if^, A^ams, isid %^^. &e mettod ^t I ^ye fw 
dve m addradng ^is ultt^M U die use of a batt^ ^peiiooality ^veniorm*. 

Tteia^tori^ natm ^ fd^tri iwefi^ ^ey toim ki^ ' 

Aems^^ to btafgrttatEons^^ m not hmmifWm ndth ymtae judf#m^. " 
Ewna^kf # is mt su^ort^ that any fom of InJ^^^o^ %mt be uiduded 

^ ^^0bk battery, sin^ Aey i^y r^mmt a thre^ to n^y p^ple. If itu^tt 

'pumu bei^vitf'f one finds th^ snidents relax mnd enjoy thii'pmm of a^* 
, ^dbdmire. inv«tori^ often ^rve as a vitd Hrii tet%ve€n the coum matt- 
jiaL and ^ Mito^s pemmd ex^rienc^. 



liivmtopiM 



Wgi^ }g MfyHptfap of ^ Inventori^ th^t my itudenu have m« 
enjoy^. Su^ they all be a^inisterd and inte^r^t^ %rithin a period of 



I 



■7 — - 
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ii^i^B^Hijing fp btf ^ p^jfpoge ^f|^ t^^j'jg MAbug^ these usvcs^ 
^ itOT^i>yei^ 4ev d oped ^ My io ^^(Wd of YSf^b/^^^^B^ym^, 

adm and adu^Mi of oAer a^p lociil sciences bave fqi^ ^at 




Muy iUi^^ts bdieve tMt have Im 



m^ltp few tto. itq^SQi^^ aQp^ri^ oa"tl^aam« O^mj 

-'CTp fe^ to ba^mi^ 99 nmroui at St tfzw tb^ a meot^ bkx^ devdo^ ud ^ 
there appeart m^oryjfOT informadaa. Study habits bivestoi^t 

^£h ai the one^deviied by Wrran (W72) wd the Study Attitude andjMlfe* 



1 



eonprtfa^^nt n^^taldfig a^ ^dy t^^ni^u^} babt^^of ^o^<M&i^nj 
and 10 fimhjfTbeie invm Mrie i adfa^ larmJ of dEfflls Mniwry for^ 
^ fege succggj Md prnvidf art Sflf|pm#*^ "T^f^ ^" g^uation rating for dSh 
gklll %ntiT^ nn tf^fy inv^^K^ md^be ^di studenfi pf itr^^s 

ap^^^nt t)^ inteibal vmui mermU cono^l of peraonalitj^ Tfee 
mvmiory is dM^ad to id^Ufy &dinp of pmonal control t^ may of 
"^^Mert~tQ fcdentf. fott^s th^ 
rTTf*m?il bfllff irfr^n»T^ p*»i«^w f>|p» i^1aftvf!ly lirtlg^ntml over 



their Ufe dmimMnm, often,4faftuting evrap to luck^ P^ple who di^ULy 
an' internal locus of ^nttol peroive thear Ufe drcumsUn^ be dijpecUy 
related to their wn i^ons, TTiese w p^^e w^^erwive Aemaelv^ to be 
die cuiiMuUiiiK feior tH detennlntog iUfcii Uft^ c jgu^ r-^ ft-^ati-e^rc^-lbe- 
tfpr-fUr may voA to cs^l^ ^ various ^sopi unfti^^g belieft of personal 



s fw^ WiA^ InvrotQ^(l9WXpg^P^ og^g prigri^if? ^ UffJ 



' by pfOvUing an a^esunent of four key areitt q^wlA ftiffiUmojt^^cimty, 
FpgpmiF^t f*f^gn?»^"*y w Student are tnwuctd to mnk^rder 
(fmm a mpk of one to a nnk of four) sareiti pDU^ of ^atemrats insisting ^ 

-tmtAt^MotmrWm^ dt^rq^ve repremu om^ tb^^iuwofjiviih^ 
fiUmrat. A mnk of oat is given to the statement that is mmt Asolptiye of one- 
8elf| md ^ on. Rutol mm m tben ^nvert^ into per^tile scorn that 
prpvi^ a g^c^ picture of ^^aq^Vi iin]^rwi<^ of ^ four ar^ for eadti 
u^vidu^. noGW h^ also piOTided an ac€oqp^ying interp^utioil sheet 

*^t^t d^mb^ of the four wIAes in deuil>^ 

/ * F^Mfldity« Tba Ml^tiifw-K^^lstedt test for Intrcivmion ami %mQ- 
v^ iio n (Vq cni' tT f j tQM) p»^^^ "^t i ijjnfffn finr oft ^ hf *^ ||-agp^ive 

^iipension of the penowli^, fctrovert^ pei^naUty may be^es^ttid as 

' ^ J- . . % ... " • . • 
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.-4 ' ^ 'fr'^ 



Mitmis jwfaa eo^^^iflg^Mw i^i^ms, ^mcenri with salbde alt^Ba^ < 
An^, $bf^ tad m ^mdir,.&^IiQe, d»ga. ^iligyei te d i. 
, io^^^ dei^bed ^bs3d^ AsMes fdf-^^niy^d».^^e ori^' 

sad ^ tattovdiioo^Aim^itoa ^^Switf ^ m tanm of d^4r 



dm frdto @f rnvntorm digeu^d up to dUs poiiu^Tba o^^^vi^ 

^i^aM^ml ^ Im .^^^ Gi^ ■Cgltege ioitode coDvefgeQt ^^wg^ 
fhlflting ^erds^y fadi Uot mmdimi vliu^ pittas pi^mnee exercises^ and 

Ruined to r^rod qpraik i^nti^^e Aena^ or fattarns of tbou^U Ono^ tfap 
j^i^aMamcom^ft^p ^dgp^mreenimitaf^ to-att^pt to y^nt^ mut^^ 



' . * p^el^d^^c€^a|^^^F^^a^tU€mt^MlaIuld 

t& penoniUty. Tbb may be - a^^^d by prorating Midente ivith a 

t' # tov may wts^ to ^tain rapOM^ Enm the dim and Aen orguiie th^t 
re^onses Ja ^tegori^. Thm^ categoric of uuweri may be used as a basis 

everyday hfe. Puticul^ly mtemting m^ivot may ^ ppmal topics for 
dass dimyisido, 7 ^ 



- / — ~ - E^otim.-Colte^-Midmtt ^e^^^^By fiiM^niBg mnder tres^i-^^- 
dwsjtmounU of ^'^^ ofteii w unaigare ^ Ae ftotors that ointribtite 
to this I^v^l of pressure, and this Iad& of knowl^gt^ lead to a stress oisis. 
^ The Bocml R^justment Rating ^&rie (SRM) {Holm^ and Rahe, 1972) 
' provide a m^ns AnaUng sftidents aware of the t^els of tenifon ud anxiety 

of the rehtive asntribution of eaab life event towud strain StudentJ should be 
^cognizant of the dues for hypenension and uiceri. It is a^^sod idea to couple 
die adminis^ioii of ^ €RRS itiv^tory ^^Ih a dMUision of relaxation md 
«A ^Sming teiEKn^u^- - — - ^^-21 " ^ % 

The Inventory of An^r Comipunicatio^^IAC)^pien 197^ 
foeamires the degree to wMch'one appropriatdi^^n^unic^^ anger, ft is 
^.importMt^o ^mpj»pi«„ to 

often a^t^iat^ wiuikHUstimtibn and conflict. TWinventoi^ i^comppied of< 
^ thirty questioas in which students irid|^te wir typicd re^ion« A sainpl§ 
' question is^ ^Do you admll that ^u are anp^when asked by someone?^ Each 
^ answer is t^ighted with a icpre wm 0^3. A score pf 70 or above is Mm indij^- 
jdon that t^ttudent does con^inicate peiional fe^Uiip when anger^ and 
^ that^those &elinp are comnqiuii^ted vvhhout uitense ph)^cal or psychologic^ 
_^^^_rt^^^^^^^^^^re^/^^^^2.^^^^^^to^^^^d^^^t^W^^^w^^ 
^difltfclty in tominu^^ting a^^r or impulsive, ?Jh^ical, aggiessive Jtac- 
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RmuntsforJuT^inform^ionon^uhing thesenMa ' '. , 

in two-year eolUgii 



Sources and I rrforrnation: 
Teaching the Sciences 

Donna Silinrtan 



This concluding chapter highlighti ^ additional resources pertinent td this 
volume's theme: jcience education in two-year colleges. After a brief overview 
of general science education^ the bibliography is arranged cdphabeticaUy by 
subject areas. ' - ^ . ^ ^ * 

^ The Center for the Study of Oornmunity Golleges conducted an inves- 
tigation of science ' jcience-related curriculum and instruction several 
years ago (Cohen and Hill, 1978). A representative sample of instructors from 
175 two-year colleges across the couatry provided information on class size, 
course objectives, teacher expectations i use of class time, use of instruct ioz^^ 
'media, satisfaction with and source of instructional materials, student class 
' activities, stressed competencies, grading practices, attendance requirements, 
mterdisciplinaiy appro^hes, asdstance in teaming, means of course improve^ 
ment, and instructoi^s background. Hill and Mooney (1979) reviewed the 
research tnethodologies empjoyed in the study^and described the courie-classi- 
fication system, 

Brawer and Friedlander (1979) summarised the findinp and cbnclu- 
sions of the study and made recommendations to scierice and social science 
faculty. Because two-year colleges play a key role In developing science and 
social science literacy in this counoy^ faculty In these' fields must design dis- 
tinctive courses and programs that m^e them atU'activ^ to the diverse popula- 
■V, . ' . ' ^ : 

NmDiridiomfirCmmmitjfCoiiiieSf'SlflBSQ n h 

ir ^ 
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. tions they serve. The Extent to which different areas witfiiri the bqcM sciirtteei 
- are pres^ted in the two-year coflfege^curHaJiimA^^ byjFriedlwd€r_ 
(1979). He found that the range of tfanifec:^oment|d ^ursei (other than geif- V 
eraL introductory survey courses) was very^ limited: ^ery few social science . 
coursei^^ere desigried fof iiccup'atidnal students;^^^ colleges offered^ general^ 
introductoty sdcii science couse for cbhtiriulng education students, and devel-^ 
.4^:opmental locid^cienceldass wer^i^ . w - V * in 

" An pxampje of wha^t Southeastern Community College ii^ North 0%@- ? 
Una has done to re^ce faUiire arid attrition rates in the icience departmefit^ 
was. reported by Scott (1979). Faculty mefflbers malyzed course oflperings^ 
identified speolflc course pferequisiteSi" and developed instructional objectiv^. 
' a' study was done to correlate reading sqorei with science performance^ In 
Addition, placement^trategies used by other institygpns were reviewed aind a 
scienpS student i^fds asiessment was deve . . 



- — ^- 



\ ^ ^J'hesa ERIC documents^ unless ^erwise indicated, are available qn 
microfiche, or in paper copy from the ERIO Document Reproduction Se^ip 
(EDRS), Computer Microfilm* Imernationy eorjporation P^Qr Eo?/ 190, 
'^^ Arlington, Va. 22210. The microfiche price for documents urtder 480 pages is 
l^SS. Aices fqr paper^copy are: 1-25 pageSj $1.82; 26-.50 pages^ $3.32; 51- 
^5 pages, $4.82; 76^100 pages, $6J2. For materials having more than 100 
papi, add $1.50 for each twenty-five-jage increftient:(or fraction thereof). 
Postage mujt be added to all orders. Abltracts of these andpther documents in 
- tliejuhior . college collection are available ujpbh rfequest from the ERIC Clear* 
, inghouse for Junior, Colleges, Room^ 96, Powell LibrMy, University of Cali- 
: forniaf Los Angeles (UCLa),^G024. Brackieted publication dates are approxK 
mat^^ ^ ^ ^7 ^ ; ^ 

Ctntral Science Educaf ion - ,^ / 

Bravver, B. , and Friedlander, J. Science and Sociai Science m the Two- Ymr Coi^ 
^^ige. Topical Piper' Number 69. Los Angeles: ERIC Cl|aringhbaie for 
Junior Colleges and Center for the Study of Coimiunity Colleges, 1979. 

' s7-pp.(tD m Bm) ■ ^ / V ' ^ ^ 

* Cohep, A. and Hill, A: Imtriwiional Practices in the Sciences, Spnh^97&. 
Los Angelesi' Centen*r the Study of Community/Colleges, 1978. 18 pp. 
(ED 160 144) y. I /I . 

Friedlttder, j' 7^ SdialScimce Cumeuium in the ^drnmunUy, and Junior College. 

Paper presented at tanual meeting -of the dpfnmunity College Social Sci- 
^ ' ence Association, Sm Di^o, March 84o,/1979. .18 ppi (ED 168 623) 
Hill, A., and Mooney, Wi Methodologies Employed in a St^dy of Sfienfie Instruc- 
tional Progra'^Jm Two-Year Colleg^, Lo/Angeles: Center for the tftudy of 
Communit/qoUeges, 1979. 176 pp. pD i s \^ , 
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'^Z^ 

Scott, Df E. iMaiAssismittt ^Scimei'Bdti^tion inAeTwo- YmtColWgil^ 

(ED 175 49^ " * - - \. / ? '' ■ ^ 

AgricuHurt and NatuNi Reiources ^ ; y ^ :^ ^ 

Bate, D., mA pthers. 4 Proposal for th$ Bmlop^mtof^^culiUfa^^ 
I Fraiir Vail^ CW^^hilUwack^ British Columbia 

1978. 35 pp. (ED 160 134) . " I - •; _ ^ ^ / ; 

Beckwith, ft^ M. S^mce Edmaiiqn in Two-Yiar Coihgisy'^^ ondNatumt V 

' lRmurm\ Los Angalas: Center for the Study of Community Collet ^ = 

ERIC Claaringhouie for junior Cdleges, 1980, 57^p. <Ep'OT 567) l-^ ^ ^ 
Borgen ^ J . A othefs i Career Education Cumculum Devilopri^t in the Commu- — 

nity Coilig^fAduancidlmtitMioiia^ (AIPDjjTwo^Ye^^ CjoUegi ^ ^ 

ComofU^, -yiA, Zi No * J * Waahington ^D.C.i McManul^isociate^y Inq> , 



' 1977. M pp. (ED 1«^917) ^^^^^ T" — / 

SM^My Profiles of the Two-Year Colk^^. Albany^ Office of Accesi Semoesr 
, Stete Uhi^it)^of New YoA, 1979. 72 pp. (ED 162 712§ ■ ■ - ^: , 

BelEer j J* 4 C&mparaiive Study of a Tr^tional Leciurejiieihod and a Group Paced, 
Muliimedia, NdnrLecture Method Used i^Tioehing College Biolo^. Unpublishad 
paper>Pasadena, CalirV[i976]. lapp. 

%dw9xdBf%.^.*S€i^ce Education in Two-Year Colleges: Biola^. Loi Angeles: Can- 
ter for the Study of Comfnunitv GoUegei and ERIC Glaaririghous& for . a 
Jutiior CoUapi, 1980. (ED riumDCr not y^^ ^ ' 

"Platropaolo, P, A., and Huntj S.**Usa of the Computer in Freshman Biolo^,'' _ 
In C. A. B\irriB^:)/INSIGHT:^nAmiudCo 

d^d Lmning by Faml^ of the Community Collig£FpfMw York Albany: Offlce 
for Community CbUeges, State Uniyeriity of Ne^ Yorki 1977i 97 pIT 
(ED 145 896) - , ^ s . ^ ' / - 



Chemistry ' ' ; ^ - ^ 

Chcekj W. Comparisofi of T^itionfiilmtmction fyo - , 

Clmnisty. Ui^lAlb&ed.p^r;Chariotte, N,0;, 1976. 166 (ED 131 871) 
Moonay, W. T.^ Jr* Scimc^Edmation in TwQ-Yecf Colleges: Chmist^,ho^Pm%^f 
lesi Canter for the Study of Two-Year CoUggas and ERIC Claaringhouie 
for Junior poUeges, 1980. (EB number npt yet assi^^ ' 
Ozsogon^onyw, A., an^^Clinkicales, Kl The Chmistty Preparato^ Course in 
Community Colleges: A Cme Study: Unpublishad paper/ San Bruno, Calif. , 
J977, Zfpp. (HD 148 450) ^ ^; 
|^:haumburg, O* FlAn Evaluation if a Self-Poced Appros^h U> Elm^tary Chemistry 
InstrmiiQn^ NonvaUcj Oriif.rOffiee of Institutional Reeearchj Cerritoi Col- 
lege, 1973. 37 pp. (^081 409X - i ^ ^ 

( - ' • ^ ^-^^ =' • ..^ -''-^ ^ ^ ' J ^ • 
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&M^iS^^lS^0^uMiin'm Coiiiges: Earth I^qi^^ 

V-leitSeritet for Studyof Community CoUeges and Ep^IG^^k^irig^ y 

n rap!m ds H0ctid:i^^ ColUgi. Unpyblished p^p^?^ f 

^: ' V * ^^^^^^^^^^^^^^^^^^^^^^ - 

" ^apatoaLaife^i^ l9^^^ 120 pp. 152 S7co / 

;P0imjrS.-H;^Pahni^ ^inarSSE— Art Exer- 

ciie fiSsigriifi^^ of Iritroductoryr Geol- ^s^i 

^^gf^ Jffi"Pe)^ ^nnml CallecUon of Arttcks ' 

" Tm^nganS^ ColUgis of ihe Stki U^ 

J . .^pr^ierited at anmial cgnvienticto 6f t^4 Amen^S^pic^iation of Conri™ i 
and JtmiQt:^iEqlfcpa, ,Waitiington>®.C.^ 'fc^ 17-19; 1976, ISv^p.-r ^^ 

(ED 124 245) rv,;^'^ 'v '-^^^^i " ^^137 ^-C^ ^W-J-yH ■ 

^- j^iillnsMmi^^ CoiUgirEcQnQmics; Rm^ in^co^iir EdmS^^ 
f/o. i. paper presented at aonual meetmg of thi^sfcrn Econ 

ii-J tlbri, Hartford, Conn., AprUl^te^ 1^ TT^pp.^ (ED 144 859) \^ 
Friedlahder, J. Scimci EdutmofL W 7* wQiY^^GQlkgi5: Ecom^ Los An^fer ^ 
' Caritarfor the Study ofteommurityp^i^fa^ Clearinghouirfor f:^:^^^ 

. Juttidr CoUepi,.1980i (ED number 56^ ; . ; . ; v; 

.Hpskins,' t; and Merriwhi ■ L/ E.^ jWM^ Amm€m . y 

- EcQnmnicSystmto^No Gulf Coastpora*^^ ^ 

: munity College, 1979* 35 pp, (ED 157 S^^yailable in 

Ehgineeripg anid Tachnology ^ _^ _ v ^ ^ : \ . : ^ ! 7 ^ 

Electronics Artic^ation WpitoH^^ Reports CatonsviUej Md^ Ca^ ; ^ 
vijle Community CoUaga^ 1977; 115 pp* ISiS 302-^ ay allele injnicro- ^ 

■ -;Vfiche only),:;- ' ^^.---j ■ ' f.'- ' := ^-^^^ ^ . ■ ■ ■•'.■■^'^ 
EkctTonics/EUctrkd QufTtMum CAiji^ ^Raleigh, N^Ci* Nq^ Ckrqlina; 

Departmentbf Cbmmunity GoUages, 19^7. 328 pp. (ED 134 252); :; . 
JriedlandarTjff aii^ ilSwaH 

LosiArtgate^^ of Commurilty ddUegas w 

ERIC Claaringhousr; for Junior (ED number not yet 

aasigned) ^ / \ ^ ^ _ ? ' 
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^ ; Sd^btt,^} ^^ .T^cfa^b^ E^atw^, Enginmin^ 
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JndusiriahTichnol^ -. 
icramentot Oflica ; 



^an Francisco 
tm 121 401) 



-V 



nfarance ipon- 
tioh'i Division 
dniniunity and 



. npft tkbor jRel|itiqns^."tatf Alir^f iican 

1^/^ ^^yprti^r^^ 1976/27 ^p. ^Pl4r2 792) 

, Br^pfe; S^J^^^ E^viwnmmiai St^^^G^ter. Lot Angflesi 

V ;X ph^jidn: ol^^^^ Development j Angeles Otomrau- 



- J ;^gel6^ Cent^^ Collepi\iivi,ERiC Clearingi?, 



=;\^ vtose:^^r^l^^ 189 558) 



inter^isci^liifi^ry Scitncigr 



DiAmaM^rm!^^ CupertlriOs Galif. 

De Aii^a iMii^ 1974j^ie^fi]^ 

: '(ED^ob-^el^-^^^ 'p^ :::-': - ^ ■ = , ■ ■ '..:'^-f. 

A (EdQf^Z/VSro Q/^rticles on ^mhiiigs ahd Lmmim by 

Fmulty of th Communi^^^ Yttk* AJbMyrpfficI for Community' 
" ^C&IIeg^^j State- University of New York,- 1977. 97 pp: (EDjl45. 896) 

nming'^grqmf^ in Two-Ymr Cm 

■ B^yside, N,y J %ieimb^ 18^ pp 




InterdiiciiiHnaln)^^ = ' ■ : ^ 

/Beckwithi^;}^/ Mv Scimce E^fliiofi In 'Fwo-YmT doilies:} InterdmipUndj^Sicud 
^ ^t^^ I^s Aiigeles: Oeht6r fo^ Study/ of Community Collages , and 
/ - ^BJIC Glearij|ghousa fpr Junior CoUeg^^^ 1980^ ft4pp, (ED numbaVnot yat 
^^.^assi^ad);:.- /_ v-.V-.-'--^' y-'--'-' V ^^"-^ 

General Education ^pposalj Mimni^Dade Communiiy.Colkge. idis^i, Jla,; Mia^U 

Pada Co^unity ColWp, 1977^ 26 pp. 146 957) , : 1 
Glab, Ei , ]t.^{^mpJ)^oblmis and Pwspict^ Lalm American SivBies 

into the Cmnmm^rwtd Junior College Curriculum: papers presented at annual . 
meatil^g of the Squthwestarn douncil in L^in American Studies; rLiibbock,, 
> k Tex,, March 3,l977. 34 pp/pD 140 934)V. ^ Ni 



ERIC 



Holmberg, j . , and othew. Tmhir^ of Histo^ to Dmlopmmial SiudmU( A 
Block Project, Pittsburgh, Pa: : AUeglieny County Community Collage, 1979. 
. J2 pp. (ED I68^17X ; : . J , 

Mathenialics * v , ^ = * ; - ■ ' 

BeckwitL, M. M. Menci Edmaiion tn Two-Ymr CoiUges: Mathmaiics, Los An^e- 
lesrCenter for the^tudy of Community Colleges and ERIC Clearirighouie 
for Junior Collegeij 1980, (ED number not yet asiigned) 

Triedlander, J. Developmnial M^lmmHcs, Junior College Risourci^Revmu' Los 
Angeles: ERIC CleminghousaforJuniorCoUegei, 1979. 6pip: (ED^m 

Palow, W, P, TTie Mathematics Learning Ce^ at the New World CampmMMim^^ 
Jhde Community ColUge: Evduation a Miami,; F^J^ffice of ^ 

/ Institutional Research; Miami-Dade Communit y Q ollegey 1978* ^7 
., (JED 171 333) ; . • . / . ■ 

Smith, J; B. Armety Redtwtion in the DeveiopmenM Maihmatics^ Classroom, Paper 
presented at Invitation to Innovation Confcrencej Wilmington^ .DeL^ 
M^h 29-30; 1979. 13 pp, (ED 174 ^78) ^ ;^ : 1 

, Stmnmem, A, {Ed.}. AmMcanMathmmt 

\ opmmtal Mathmatics Curriculum Committee: Annual Report. Poplar BMH^aIq,: 
American Ma^ematical Aiiociadbn of Two:^Ycar CollegeSp 1979^ 23 pp, 



- Physics../ . \ V ' * 

Momty iT., Jr. ffciinc^ Two-YedrCoileges: Physics, l^sAngeleii 

Center for th^ Study of Two-Year Collegei and ERIC Clearirighpuse for. 
Junior CoUeges, 1980. (ED number not yet aisi ; / 

Parsons, The Effect of Playing qLo^ Win- 
ston-Salem, N.C.: ForsytH Technical Institute, 1978, 21 pp. (ED 158 789) 

Psychdiogy - V " 

Hawkins, R. Directed Field Experiincefb^ Psychoid^ Classes afOmard College: 
: An Expiorato^ Mp^mmlation Plan, Unp^iihed paper. Port Hueneme, 

/.Oflir, 1978. 45 ppV (ED 157 568) f^T , ^ . 

Hill, K, Scieme Education in TwQ'year Colk^^^ Psychology/ Lob Angelm Center 
for the Study of Community Cpllegei and ERIC Clearinghousejor Junior 
CoUeges^ 198(1 J8pp, (ED 181 972) ' ^ 

O^rowskij M. V. The Behavioral Objectives Delivery System: D 

^ion iCompartson to the Traditiondi, LectM Method in Child Psychology. Unpub- 
liihed paper. DeB Plainei, m., 1977; 39 pp. (ED 136 900) 



97 



Sbeiblogy 



; de -Fi >Bjennatt,-E; ^Educationr Training and/or ThinWng? Developing Aha^^^ 
■ lytic SkUlB: Using Refleitiya Essays in Taachtng'*Ihtroductiohto Sociolo^.^ 

^ " In 0. a: Byrns {^^yhmGHT: M AmM o^^ichir^ 
} Learning by Facufiy o/^ York Al|kny: Statf 

' ^UniYersity pf.New/^york/uffi^ 1977. 97 pp^ 

;v/.(ED^ 14^89^^ . 'A-ij.-: • . ^ . - ' ^ ^ 7' /. " 

^ r ©arfeck, J, :C.lp0^^^^^ Torroncie, C^if.: El Camino <College,*1977. 

^ - n (ED i^^7^^^^^^ ; 

'M^i A^.Science Edutu^n in^wo-lliar Cqlkgis: Somlogyt Los Angelei: Center^dr . 
X . the^tady of Commtaiity.CoUegei and ERIC Claaringhouse for Junior Col- 



leges, 1980; 61 pp. (ED 



4- 




PonnaSiUmm is bibliography' 0 tfa ERIC\Clearinghousi 
Junior Coiligir/^Uniimiiy of Calif omiaj Los Angiks, ]■ » , * 



Altematives to the standard biqlogy 
' course ,81-8^; "Biology of aridj^bout 
Women,^' 81; conimurilty coUep 
. enrollmant in "thiC iciencai|t 83-84; 
eoune content, 81-83;"devclopniental . 
u modeh 82; general aeducatloh sdencei 
^ 84;, histbriqai. survey^ 89f iiTOport of^ 
_^^ttitudes_to^breaitii .^2 ;^^pns_ fof__ 

offering the courses, Sj^g^variationi 
. . in human^ sej^^'^naviprj 82^3 
American dqunrf on Education, 71 ^ 
'^AndeiiQn, E. F^,;71 \ ^ ' * 

Aitin, A. W/71 



B 



Baker, D.* 5. 
Baiej D , 93 

BcckwiA, IH., 40, 93, 95, 96 

Beishir, L»i 5 | / ^ ' , 

B€lzer,T;j.; 93 ^ 

Bienvenu, M. J., Sr., 89 

Biology c6ui%e innovations^ 7*= 15; at- 
home learning, 11^14; biological per- 
specf ives,' 1 0-i 1 ; compariion of regu- 
lar an^ remedial biology couoes, 10; 
general biology at Homej 11-12; goals 
of basic biology tourse, 9; grading 
§tan(iards, 12; holiitic approacfi,*8; 

. 'labomtOJ^, 13; laboratoiy kitj iS* 
/ 14; /renftedial science, 8=11; itydy 

V guide i 12-13; ^^Understanding Living 

/ flings,'* 8 , . ' 

fiorgeri, J. A., 93 ^ 
vBostoh Women's Health Collective, 84 
iBradford, S. 51i*57 . 

Brady, J. E., 71 * 

Brawer, F. B. , vii, 34^40, 92 

Brooking, W.J. ,95 ^ ' ^ 

Brcwks; S., 95 % * 

Brown, 0., 57 ' " ^ . 

^urke. Dm 5 t ' 

Bums, C. A., 93, 94, 95, 97 



' California State ^Poitilcohdary Educa- 
tipn Gom^iisioni 71 ^ 
•Cdifornia^ State University and Col- 
leges, 71 ; ^ V ^ / 
Case, C. L.| 5 • ' r ^ 
Cheek, W, E , 93 
C1^,J. R., 94N^ \ 
_ClinkicalesJC.,^ „ „ „ 
• Coheri,;S. M;* 41,92 ^ 
Gape, G.r71 
posarid,j;^,^l 
• Creager^ J/G., 5, 6, 17, 25 ' 



Dawson, 0. G.^94 ■.. - 
deF. Bennett, E., 97^ 
'DickersonI R. E,, 71 
DiAma Summtr College the Sea, lEvdu- 
^Mion Riport^ '1974 " , 



Edwards, J., 41, 93, 94 
Eiecironies ArtkukUion Wofhshopi 94 

'i ■ . r . 



F^ntini, M., 57 
Freire, P.,. 5? 
Friedlander, J., 35, 40, 41, 92, 94, 96^ 



Garfock,J..C., 97 

Genml Educaiion Proposal^ Miami-Dadi 

Community Colligef %b ^ 
Glab, E.,Jr.,95 ' ^ 

Gray, H, B., 71 ^ ^ ' 



^ Haigh^ G.T,Vjr.; 71* 
, Hanson, N.;R.,'33 



104\ 



99 



too [■ .: 

Jin, Gt, 24 * 
iin,-M,, 15, 25 
Hawklns^W. R., 96 
^Hayei. J. M., 11 
Htchinger, F. M,, 6^ 
Hill, A., 41, 92, 96, 97 
Hinrichien, K.^A., 71 
. HoUeman, J. J.,* h 6 , 
^ Hdmberg, J.,p 
: Holt, 0. E,, 6 

HomM T\ H., 89^ ^ 
' Hoskins; T= 
/Howe, L. W,,25 ' 
Humiston, G. E.,- 71 
' Hunt, 8 , 93 
^ Huhter, p.., 57 ^ 



I 



individualized mathematics instruction, 
43-50; couwe ojferinp, 44; depen= 
dence on student aides, 47;. evolution 
^df prograni, 49=50; facilities, 47-49;. 
faculty loading and scheduling, 48; 
fluidity of program,, 40; operation of 
the prograni^ 43=46; proDlems and 
FecbmAendations, 47-50; reborn- 
. mendations on stafF orgahization,^ 48= 
^49; regiitration, 44; special services, 
49; staff organizadon, 43-44; 
tistics of program, 46-47; student 
attendance, pcheduUngi and orienta^ 
tion, 44=45; study procedures^ and 
evaluation, 45=46 J 

Individualping instructions a iystematio 
approach, 73=77; examinations, 77- 
78; experimental findings, 78=79; 
course ou times, 74; facilitating indi* 
vidualized learning sequences, 74; 
feedback to instruqtor,^ 77; feedback 
to students, 66-76; goal of teachers 
and teaching, 73; instructional sys- 
tem,. 74=75; insti^ctional treatment, 

* 75=76| instructional units, 74; leam^ 
ing objectivei, 74-75; sampling cog= 
nitive leaming, 76 



Jphnson, V. E., 84 
Jones, E., 89^ „ 



Katdiadourian, H. A-, 84 
Keeton, W. T., ^5 
JCelly, A jg., 79 
Kiefler, d H., 25 
'Kiester, 6., Jr, j 6 . 
iiester, S. V., 6 
King, R., 71 
Kmsey,-A= a, 84 
Kirschenbaum, H., 24, 25 



Lapp€, F. M., 15 

Lehman, D. L., 25 * 

Lombardi, j,, 41, 71 

Lunde, D. T., 84 ^ ' [ 

M % ^ ^ . 

McDannoIdp A., 94 

Masters, W. H., ^4 

Mastemn, W. Li, 71 

'Mathematics plapepent testing, 59-64; 
accelerated review course, 61 ; cutolT 
scores, 60; expanded ^view course, 
62; . failuM among freshmen, 59= 

^'60; mortality rates,' 61-62i "need 
for arithmetic,^ 61; placement^ test, 
60^61; program results, 63; regis* 
, - tration procedures, 62=63; results of 
review cburae, 6t; review couEie asi 
solution, 60-62 r 

Menke; D. H , 71 * , 

Merriam, L. E.,Jr., 9*. 

Michael, J,, 87/ 
Michael, W^9 ^ 
MUls/X. W., 57 
Mitchell, M. L., 43, 50 
Mooney, W., 41, 92, 93, 96 
Mqrriion, T. W., 95V . 
Murray, 0> L,, 5, 6 >^ 
Myera, C, 71 V ^ 
Myeii, G. A., 6 



N 



JenHips, E,, 6 
ft Johnson, R. B.| 6 
Johnson, S, R*, 6 



Natoli, S. j;, 6 
Noel, L., 71 



101 



OrtaU, E. D. . 9^ —^ 
Osaza, J? D.s 85-89 
Ostrbwskij W., 9$ 
Ozsogomonyani A., 93 



Richarcbon, G. T., 
Riohter, W.,95 , 
Roienthal, D,, 41, 94 
1 Rotter, J. B., 39 
tR:owf,:M^B., 27, 33, 34 
.Russell, A7^'t65, 72 
^RGssall, J^D,, 6 . 
T. ■■ 



tdow, W. P.,^96 ^ 
Pkrsons, R., SB 

Pattiion, W. D., 6 . . 

Pausing principles and their afTacta on 
reasoning in science, 27-34; coinpu- 
tation of mean wait-time, 32-33; 
detaction and measuramant of wait- 

__tinia j .^32 L jividanca _and 



statements, 31; failuras to respond, 
31; length,, of student F^ponses, 29; 
numbar of structuring moves, 31^32; 
pausing principra, 2Q-29; spaculative 
thinking, 31; unsolicited^ but appro^ 
priate student rasponses', 29; w4it^ 
time, 29-32 
Pann, S. H^, 94 
Piraz, P. L., 65, 72 . / 
Pfciflter, J. W,, 89 — ^ 

Pietropaolo, P. A., 93 
Posdethwaite, S. N., 6 
Psychology of teaching psycholo^, 85- 
89; tognitiva procasses, 88; emotipni, 
88-89; instructors, 86; invaritorias, 
86-89; laaming, and memory, 87; 
misconceptiohs, 85-86; ^ motivation, 
87; personality, 87-88; reasons jFor 
^ * taking psychology, 85; textbook qual= 
ities, 86 . 

E 

Rahe, ft, H., 89/ 
Raths, L, E,, 25 

Recant innovations in science instruct 
tion, 1-6; goal of interdisciplinary 
environmenlBl course, ^; human be- 
inp and their environment, 2^3; in- 
structional modules, 3; interdisciplin- 
ary developments', 1-2; mvestigative 
laboratory, 4-'5; minicourses» 4; Na= 
tional Science Foundation, 5; op^n 
laboratoiy materials, 4; participants,, 
2-3 '." 

Reevaj M., 6 . 



Schaumba^, G. F., 71, 93 
Schon, J. F., 95 
Scott, D. E. , 93 p 
Scully, MfG., 15 
.Sheldon, M., 57^ 
SiUman, D., 91, 97 
Simon, S. B., 24, 25 
Slowinski. E. J., 71 



Slutsky, B^, 81, 84 
Smith, J. B., 96 

Sources of Infonnation^ agriculture and 
;natui^ rasourees, 93; biology, 93k 
ehemistiy, 93; aauth and space sci- J 
ences, 94; economics, 94; engineering 
and technoiogy,'" 94-95; environmen'=. 

sciences, 95; general science adu- 
cation, 92-93; interdiigiplinary sci= 
ences, 95; interdisciplinary social ici- 
ences, 95^96; mathematics, 96; phys- 
icsj 96; psycholo^, 96; references, 
92; sociolo^, 97; teaching the sci- 

^ ences, 91-97 

Sparks;p. D., 6 
- Sm Uniuirsiiy of Nm York, 93 

Stainmet2, A., 96 

Stopping"* the attrition of transfer stu- 
dents, 65*^72; articulation with uni- 
venities, 67; attrition, 65-66; com= 
munity coUega faculty Impressions of 
student abilities, 68-69; compensa' 
tory needs, 69; evaluation of commu- 
. nity collages, 65; GPA of transfer stu^ 
dents, 66; hierarchy or knowledge, 
67; improving preparation, 69-70; 
preparation for instructi^, 67-69; 
pretransfer term, 70; rise in attrition, 
66; ynivei^ity admissions require^ 
ments, 68 ^ 

Su^nt, C.X, 6 \ 



Teaching ethical, decision making, 17- 
25; approaches ,to' teaching ethic^ 



103 



V 



Teachirig ethical decision making (em' 

^ decision making, 18-23; dassroom 
; activities, 23-24; coums of action i 
20; decision^making teduiiques, 29- 
21; evaluation of teaching and leam^ 
i^, 24; ejcamples* 19i 20, 23;;group 
- decisions, ^1; putative problems^ 
19; rank-orderiDg valuei, 21; rol^ 
playing and simulation techniques, 
22»23; roles of participants, 22-23; 
stating the problems^ 20; technology, 
18; unforcieen itnporti of technolo^ 
gies, 17; values darification^ 18 
Teaching practices in /the sciences, 35- 
41; course enrollment and completion 
_-LmteSj_ 33;„examination_itainij J8; _ 
faculty characteristics, 40; grading 
practices, 38; initructional activi- 
ties, 36; instructiohai materials, 37; 
instructional media, . 36-37; knowl- 
edge tested, 37-38; reading require= 
ments for students, 37; use of out-oP 
dass activitiesi 38-39; use of sup 
port services, 39; working conditions, 
39 

Teaching sociolo^ in thp community 
college, 51-^57; assumptions and 
values, 53-54; decreasing impe^on- 
idity a^d isolation, 16; leaming about 



.self, 56; learning about society, 56* 
self-awareness/self'esteem, 5^55; 
imaU group ^periences, 55-'56; social 
realities awareneis, 54; subject mat- 
ter, 53-54; survival skills, 54 
.Tliomas, VV. L, 89 

Thompion, F. A., 73-79 

Thornton, J. W,, 6. 

Trmning Progrmn fir Tmk^s of Technwai 
Maifwn^ics in Two^m CoilegsSi 95 



Unbehaun, C. M., 6 

Univmit^ o/Caiifimid S^stemwidsAdminiS' 



Vanium, W., 89 

W 

Weinstein, G., 57 
Wood, J. P., 59, 64 
Wi^rin, G. G., 89 



Zimmennann, W., 89 



107. 



Directions for Community Cblleges is one of several distincr 
series of quiirterly sourcebooks published by Jossey-Bass* The source- 
booksjn each leries are designed to serve both as corwenimi com^ptdiums 
of the latest knoWljedge and practical experience on their topjcs and as 
bmg^tife reference tools. i% » i 

; One-year^ four-sourcebook subscriptions for each series cost 
$18 for individuals (when paid by personal check) and $30 for institu- 
"tions, Hb^ries^ and agencies'. Single copies of eaHier sourcebooks ^are 
availaSie at $6.95 each pff^flirf (or $7 .95 each .when Mfe^ 

A complete listing is given below of current and past source- 
books in the New Directions for Comrnunity Coileges series . The tides and 
edi ttes- in-^Kief of the "othWleri^ /To subscTiBSj OT~td~ 

receive further information, writer New Directions Subscriptions, 
Jossey-Bass Inc., Publishers, 433 Califbmia Streets San Francisco, 
Califomia 94104. . 

New Directions for Community Colleges 
Arthur M. Cohen, Editor-in;Chief ' 
Florence B, Brawerj Associate Editor . * ^ ^ ^ 
1973: 1. Toward a Professional Faculty, Arthur M. Cohen - 
2. Meeting the Financial Crisis, John Lombardi ^ 
^ 3, Understanding Diverse Studmts, OoTO^y K.noM 
^ 4, Updating Occupational Education, Norman Harris 
1974: 5, Irnplementing Innovative IristriLCtion, Roger Garrison 
6» Coordinating State' Systims, Edinund Oleaiers ' 
Roger Yarrington 

7 . From CIclss to Mqss Learning, William Birenbaum ' 

8. HumaniMing Sti^ent Smvices, Clyde Blocker 
1975: 9, Using Instructional Technoloff, George Vpegel ^ ^ 

10. Refirming College.Govername, KichB^d'KichsLvdB 
11/ A^'usiing to Collective Bc^rgaining, Richard Ernst 
12. Merging the Humanities, Leslie Koltai i 
1976i 13. Changing Managmal Perspectives, Bs^Ty Heettn 

1^, Reaching Out Through Community Service^ Hope Holcomb 

15. Enhancing Trustee Effectivmess, VictoniL 
William Meardy - 

16. Eming the Transition from Schooling to Work, 

* Hany Silbennan, Mark Ginsburg ' . ^ ^ 

1977: 17. Chanpng Imtrmtional Strategies, J Ernes Hmnmom 
18. Assessing Student Ac^iemic dnd Social Progress^ 
^ Leonard Baird . ■ ^ \ ' ^ ^ 



108 



19. Developing Staff Potmiml, Terry O'Banion 

20. Improving Relations with the Public, Louis Bender, 
Benjamin Wygal 

1978: 21. Implementing Community-Based Edtuation, 

Ervin L. Harlacher, James F. GoUattscheck 
22 < Coping with Redtked Resources, Richard Alfredx 
^ 23. Balancing State and Local Control, Srfarle F. Charles 
24. Responding to New Missions, Myron A.^arty 
1979U.25. Shaping the'Cufriculum, Arthur M. Cohen 

, 26/ Advancing Infem^ional Education, Maxwell C. King, 

Robert BreudeK^^ 
, 27. Serving New PopulationsrVB.tncisL Ann Walsh 
2B\ Mariaging in a New Era, Robert E. Lahti 
1980:, 29. Serving Lifelong Learners, Barry Heermann, * 
Cheryl Coppeck Enders, Elizabeth Wine 
30, "Using Part-TinM Fcu^vliy Effectively, Michael H. Parsons 

New Direction^ fir Child Development . • 

William Damon, Editor-in-Chi^f ^ 

New Directions for College Learning Assiiiance . 
Kurt y. Laundsen, Editor-in-Chief 

New Directions for Continuing Education ' ^ 

Alan Knox, Editor4n-Chief * 

New Directions for Exceptional Children 
James G, Gallagterj Editor-in-Chief 

New Directions for Experiential Learning 
Morris Keeton Mid Pamela J, Tate, Editori-in-Chief 

New Directwns for Hig^ Education . . 

JB Lon Hefferlin, Editor-in-Chief 

\' ^ ■ 

New Directions for Institutional Advancement 
A. Westley Rowland,, Editor-in-Chief 

JVi^ Dirictions for Institutional Research 
Marvin W. Peterson, Editor-in-Chief 

New Directions for Mmtal Health Services 
H. Richard Lamb, dEditor-in^Chief 



109 



ERIC 



New Directions for iMitho^log^ of Social andt Behavioral Scimce 
Donald W. Fiske, Editer-in-Chief . 

New Directions for Program Evaluation ^ » 
ScarviaB. Andersoii, Editor-in.-Chref 

•> ^ . . <^ 

New Directions for Student Swvicis - ^ ^ 

'Ursula Delworth and Gary R. Hanion, Editors-iri^Chief 

f _ ^ ^ - 

New Direciiom for Tiaching q,nd Learning^ ^ ' 

tCenneth E. Eble and John Nodnanj Editors-in-Chief 

Neiv Directions for Teeing and Measurement 
Jiam B. Schraderj Editor-in-Ghief 



cr:. ? = :• ■,rou£i^ 

- COT 1 7 1980 



110 



